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PEEFACE. 

Op works on mineralogy, there are a great number, but 
most of these are too cumbersome to be carried into the 
field and the descriptions are often so obscured with unim- 
portant details as to make them of limited value except 
to specialists. 

Of handbooks and tables on the subject, there are not a 
few, but these are mostly so condensed as to confuse rather 
than aid, are also often lacking in important details, and 
almost without exception they place the emphasis upon 
chemical, rather than physical distinctions, thus greatly 
limiting their value to one in the field. 

This work is designed to occupy a middle ground. Al- 
though of pocket size, it aims to give aU the details which 
may be needed to identify most of the minerals which 
mining men, students, or collectors are apt to encounter, 
and the emphasis is always placed upon characteristic 
physical features — little details which would ordinarily 
be overlooked by all but trained mineralogists, and which 
are often imknown to these if their training has been too 
closely confined to the chemical side of the science. 

Nothing is herein included which may not be needed in 
the pursuit of the end for which the book was prepared, 
i.e., the determination of minerals, and it is to be hoped 
that little has been omitted which nught further that end. 

That the book is usable, has been proven by the fact 
that scores of copies of the author's manuscript have been 
made by men in his classes and are now serving their pur- 
pose in the field. It is through these men, whose notes 
are now worn out or lost, and through many others, who 

ill 
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may have seen these copies, that the need for a book of 
this type has been made plain. 

Whatever merit the book may possess will lie in the 
selection and arrangement of the facts presented, not in 
their originality. An effort has been made to offer a few 
perfectly determinative tests, rather than many details of 
doubtful importance. 

All of these features are embodied in the course which 
has been given for many years by Prof. H. B. Patton in the 
Colorado School of Mines, and which has produced such 
thorough and practical results as to prove its excellence. 
The author is indebted to this course for his main ideas. 
He also desires to acknowledge indebtedness to Dana's 
" System of Mineralogy " and Moses and Parson's " Min- 
eralogy, Crystallography and Blowpipe Analysis," as well 
as to other works, for much detailed information, and to 
the Foote Mineral Company, 107 North Nineteenth Street, 
Philadelphia, probably the best-known dealers in scien- 
tific minerals in this country, for several illustrations. 

The work is not intended to be used as a manual of 
mineralogy but is planned to supplement lectures on the 
subject and to serve as a note-book on the same, thus in- 
suring the possession of an accurate and complete set of 
notes. Abundant space is left for any additional matter 
which the owner may desire to add. It is believed, never- 
theless, that the essential features are explained with suf- 
ficient care to make the book useful to collectors or mining 
men who have not had previous training in the subject. 

Attention is invited to the following more or less original 
features: 

1. The placing of the emphasis upon the most important 
characteristics by means of heavy face type. A mere 
glance at a page will often thus suffice to recall the appear- 
ance of a mineral, when a long description, or one in which 
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the important points were not thus emphasized, would fail 
to secure this result. 

This feature is original with the author although it is 
used in a similar work by Mr. R. W. Richards, which did 
not appear until some time after the plan had been dis- 
cussed with, and approved by, the pubUshers of this 
" Handbook of Minerals." 

2. A S3rstematic arrangenient by paragraphs. Any 
feature can be at once found by looking for it in its proper 
place, and the whole description need not be perused to 
obtain the desired information. 

The scheme used may be thus outUned: 

Dana's Number. Name. Composition. Hardness. 

Lustre. 

Color. 

Streak. , 

Cleavage or parting. 

Tenacity and fracture. 

Degree of translucency. 

Specific gravity. 

Miscellaneous (magnetism, taste, odor, dichroism, etc.)* 

B. B. (Before Blowpipe). Here are included simple 
chemical tests. 

Methods or habits of occurrence with a description of 
the crystals if the species crystallizes. 

Description of varieties. 

A list of minerals resembling the species under discus- 
sion, and with which it should be compared. 

A short statement of the uses of the mineral. 

Any species will not contain matter under all of these 
heads unless all are important. 
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3. A page following each group, containing a state- 
ment of the group characteristics and illustrations of the 
minerals preceding. The former will be found a consid- 
erable aid to students. 

4. The provision of plenty of space for additional notes. 

5. The strong binding in a form which will fit the 
pocket. 

6. The tables in the back — a new featiue which, it is 
hoped, may occasionally prove helpful. 

It is the author's desire to make subsequent editions as 
complete and accurate as possible, and he will always 
welcome corrections or suggestions. 

Some knowledge of crystallography and blowpipe analy- 
sis will be found necessary for a complete understanding 
of the descriptions which follow. 

The names of minerals and metals are capitalized for the 
sake of emphasis. 
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NATIVE ELEMENTS. 

1. DXAMOHD. C. Hardness 10. 

Lustre. — Adamantine. 

Color. — Oolorless, white; frequently pale tints of yd- 
low, red, blue, green, brown; sometimes black. 

Streak. — None. 

CSeavage. — P erfect octahedra l. Ci -^ S") ^ ~ ^ ^ vS' 
Brittle. ~ j- 

Transparent to opaque. ^^' viv'^ ^ 

B. B. — Unaltered. 

Occurs crystallized in octahedrons or rounded octa - 
hedral forms and, rarely, in a cubical habit. Ckmtact and 
penetration twins are conmion and the faces are fre- 
quently curved and striated. 

The mineral also occurs granular to compact massive 
and in rounded forms. 

Vartetiea, 

BOBT. 

Opaque and dark colored; In rounded fomifl w ithout 
c leavage . It is very t ough . ^^ 

OABBONADO. 

Granular to compact-massive mineral without cleavage. 

A very beautiful and valuable gem and the opaque 
material furnishes the best known abrasive substance. 
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Bounded Grsntel* 
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TELLUmUM OBOUP. 

7. TEIU7BIUM. Te. HaidiiMUi 24L6. 

Lustre. — MeUlUe. 

Color. — Tin wfaito. 

Streak. — Tin white. 

Cleavage. — Pttrfaet, iMunDel to the hezagonal prism. 

Brittle. 

S. G. — 6.^. 

B. B. — On charcoal fuses easily and volaftfliieB com- 
pletely, giving a heavy, white coating and a 
green flame. 

Occurs fine-grained or deavable-massive and, rarely, 
in minute hexagonal prisms. 

Compare with Sylvanite (p. 50). 

Of little or no value but is frequently associated with 
Gold and Silver. 
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8. ABSEMIO. As. \,J^ Hardness 3.5. 

Lustre. — Metafl icV<»^\; \^X^ t 

Color. — T inwhite Ji tamishing^to black, luUL ^-6%^*^»7 b) 

Streak. — Tin white. 

Cleavage. — Perfect basal. Granular fracture. Brittle. 

B. B. — VolatUiies readily and entirely without fusing and 
gives a garlic-UlEe odor, yielding the character- 
istic As sublimate on charcoal. 

Occurs usually in granular, mammillary or spherical 
masses which often separate in conoentric layers. 

Compare with Antimony (p. 7), Allemontite (p. 6) 
and G^enite (p. 26). 

Arsenic or its compoimds is used in alloys, in medicine, 
as a poison, and in many arts and trades. 



6 HANDBOOK OF MIXEBALS. 



ShAs. HftiduBiB 3.0. 



Lustre. — MmaIWo^ yometimeg Teiy briPia nt. 
Color. — TmjJBigte, taaUUng to gnj or 
Streak. — Tin white. 
Fracture. — Gn&nular. ^*4 - v- 



B. B.— FoMi aMQf and TolatfUMi wtth Mb and 




Occurs usually in finely granular masses, 
exhibits a curved lamellar structure. 



Compare with Arsenic (p. 5), Antimony (p. 7) and 
Galeniie (p. 26). 



NATIVE ELEMENTS. 7 

10. ANTIMONY. Sb. Hardness 3-3.5. 

Lustre. — Metallic ; 

Color. — Ti g white . It does not tarnish. L . 

Streak. —Tin white. 'Q- U-t §•-(•;]>-) 

Cleavage. — Perfect basal and poor to good rhombohedral. 
Very brittle. 



B. B. — Fuses and then volatiUzes, yielding the char- 
acteristic Sb sublimate on charcoal. 



Occurs in finely to coarsely granular masses and, rarely, 
lamellar or radiated. 

Very infrequently found in rhombohedral crystals, 
either simple or complexly twinned. 

Compare with Arsenic (p. 5), Allemontite (p. 6) and 
Galenite (p. 26). 



^Q^^^^^ (L 1^-1^-1.^^) 
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TIUJJBIUM GROUP. 

MtrmtfnH. — Tellurium, Arsenic, Allemontite, Antunony. 

f!ffmj)OfiUum, — Hemi-metals. ^ 

CryfiUUlizfUum. — Hhombohedral hemihedral hexagcmaL 

AMilunuU. — All are tin white in oolor when fireshly 

brciken, all have a tin-white streak and a 
in($tallic lustre, and all volatilize B. B. 
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GOLD GROUP. 
13. OOLD. Au. Hardness 2.5-3. 

Lustre. — Metallic. 

Color. — Golden srellow to nearly silver white. Does not 
tamish. 

Streak. — Yellow to nearly white. 

Fracture. — Hackly. 

Very malleable and ductile. -^/utXix*, 

S. G. — 19.3. Lnpurities may lower the S. G. to as low as 
15.6. 

B. B. — On charcoal fuses to a bright yellow button. 
Lisoluble in any single acid. 

Occurs in nuggets, grains and scales and in small octa- 
hedral or dodecahedral crystals which are usually badly 
distorted and are very apt to be imited in wire-like, net- 
like or dendritic shapes. 

Varietiea. 

The varieties are based upon and named after the 
impurity which may be present. 

The common impurities are Ag, Gu, Bi, Rh and Pd. 

Gold is the only srellow, malleable mineral. 

The economic value and uses of Gold are well known. 

See Fig. 4. 



10 HANDBOOK OF MINERALS. 

14. IlLVER. Ag. HaidnesB 2.5-d. 

Lustre. — Metallic. 

Color. — W^taT 'EMtSkj taniiihei to tarowniah gnj or 
Uaek and somefcliiiea jaQow, than cIom^ ra- 
aambUng Gold. 

Streak. — White. 

Fracture. — Hackly. 

MaUaable and dnetile. 

S. G. — 10.6. Impurities may make this as low as 10.1 
or as hi^ as 11.1. 

B. B. — On charcoal fuses to a white globule. Soluble 
in nitric or sulphuric acids and is precipitated 
from these in a white, curdy form by hydro- 
chloric acid. 

This precipitate txims purple when exposed to 
the sun. 

Occurs in masses, plates, scales and in isometric crystals 
which are commonly distort^ and elongated to acicular 
forms and united in arborescent groupings. 

When tarnished, Silver may resemble Gold (p. 9) or 
Copper (p. 11). Compare with these. 

The economic value and uses of Silver are well known. 

See Fig. 5. 
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16. COPPER. Gu. Hardness 2.5-3. 

Lustre. — Metallic. 

Color. — Oopper red. Easily tarnishes bronie-green to 
blade. 

Streak. — Copper red^o^CJUn^uNJUL^ tu-wux 

Fracture. — Hackly. 

Very znalleable and ductile. 
S. G. — 8.9. 

B. B. — On charcoal fuses to a copper-red globule which is 
sometimes covered with a coating of black oxide. 

Occurs in sheets, masses weighing many tons down to 
very small disseminated particles, and in wire-like or 
arborescent aggregates of much distorted isometric 
crystals. 

Compare with Silver (p. 10), Niccolite (p. 36) and Bor- 
nite (p. 39). 

The economic value and uses of Copper are well known. 

See Fig. 6. 
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U. MXBCUBT. H& HaidneaB Uqnld. 

Luirtre. — Votj Mnkat attallfe. 

(>>lor. — Tin white. 
Htreak, — Tin white, when solid. 
Cleavage. — Perfect cubic, when wc^aA. 
B. G. — 13.6. 

H. B. — Completely volatile. 

Occurs in small, fluid ^obules in cavities m the gangue- 
rock. 

Mercury is the only mineral of metallic lustze that is 
Uqtdd at ordinary temperatures. 

The mineral becomes solid at — 4Sf C, crystallizing in 
octahedrons. 

Mercury is used in considerable quantities in some of 
the processes by which Gold and Silver are extracted 
from " froo-milhng " ores. It is also in demand for the 
mantifacturo of vermilion paint, in medicine, and in many 
arts and trades. 



I 
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OQLD OBOUP. 

Members. — Gold, Silver, Copper and Mercury, 

Composition. — Heavy metals, 

CrystaUwation. — Holohedral isometric. 

Additional. — All are very heavy, have a metallic lustre, 
are 2.5 t« 3 in hardness and are malleable 
(Mercury must, of course, be solid to show 

this). 
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Fia.6, — Native Copper. Northern Michigan. 



NATIVE ELEMENTS. 16 

PLATINUM-IRON GROUP. 

20. PLATINUM. Pt. Hardness 4-4.6. 

Lustre. — Metalli c. 
Color. — Light steel gray. 
Streak. — Steel gray. 

Fracture. — Hackly. 
Malleable and ductile. 

S. G. — 14-19 as found in nature ; 22 when chemically 
pure. 

B. B. — Infusible. Soluble only in hot aqua-regia. 

Occurs as nuggets, grains, and scales, usually in alluvial 
deposits. Found very rarely in cubical, isometric crystals. 

Varieties. 
Ordinary. 
Non-magnetic or only slightly magnetic. 

Magnetic. 

Usually contains considerable quantities of Iron or 
Nickel, which increases the hardness to as much as 6 and 
decreases the S. G. to as low as 14. 

Compare with Silver (p. 10). 

Platinum is now being used to a considerable extent in 
jewelry and for laboratory apparatus. 
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26. IRON. Fe. Hardness 4-5. 

Lustre. Metallic. 

Color. — Steel-gray to black. 

Streak — Gray. 

Fracture. — Hackly. 

Malleable. 

S. G. — 7.3-7.8. 

Very magnetic. 

B.B. — Infusible. Soluble in acids. itt«-* W^^^X-^aT' 



D.'D. — iniusiDie. DOiuDie in acias. « 
Occurs very rarely natiye as rt oxidi 



very rarely natiye as rt oxidizes yery readily. 
It is usually found in masses or as disseminated particles; 
rarely in cubo-octahedral crystals. 

Varietiei^. 
Terrestrial. 
Originating in the earth. 

Meteoric. 

* 

Most meteorites contain Iron and many are composed 
almost entirely of this metal. Nickel, varying in amount 
from about five to ten per-cent is present in all iron 
meteorites — siderites or holosiderites. 

Compare with Silver (p. 10) and Platinum (p. 15). 

Metallic Iron is too rare to be of economic importance. 
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PLAmfUM-ISOV OBOUP. 

Members. — Flatinum, Iron. 

Composition, — Metals. 

CrystaUizatian. — Holohedral isometric. 

AddUional. — Both have a hardness between 4 and 5, 

a metallic lustre, and are malleable. 
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lAiMiff., — Briirht metallic. 

<>/J//f> -^^jhtui fi^ny, tarniflhing iridescent or black. 

0.h.'/tiifi',. ^TwUet pinaeoidal, yieldiiig Uade-fiks ati^ 
whkh tre uinally stristad pmjmMmlar 
to Um long direction. 

15.15. -On chArnoal fuses very easily. Gives Sband S 

(}i'j',nrH in imfK^rfoctly cr^fltaluzed masses with a colom- 
BAf or bUdod structure or in acutely terminated, prismatic 
oriUorU/ftfi\iui cryntals which are usually verticany 
uirinU'A and arr; ohan l)cnt. 

Oirnfittrrt with Oalenite (p. 26) and Jamesonite (p. 53). 

A valuable mineral since it is the chief source of Anti- 
mony arul its artificial salts. Sometimes carries Gold and 
Hilv'^r. 

Antimony is chiefly used in the manufacture of safety 
matcheH, nroworkSi percussion caps, type, and other 
alloys. 



See Fig. 8. 
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STIBMITE OBOUP. 

Members. — Orpiment, StibDite. 

CompomHon. — Sulphides of semi-metals. 

Cryslalitzatum. — Orthorhombic. 

AddUumaL — Both are about 2 in hardness and have 
perfect pinacoidal eleava^. 
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34. MOLTBDENITE. MoS^. Hardness 1-1.5. 

Lustre^ — Metallic. ^ j i tin 

Color. — Bluish or brownish lead gray. " ' • 

Streak. — Greenish on glazed porcelain. 

Cleavage. — Perfect basal. Gleavage laminae very 
flexible but not elastic. 

Sectile. 

May feel slightly greasy but this is not so noticeable 

as with Graphite. 

B. B. — Infusible. Mo reactions on charcoal. ^ 

Occurs in granular or foliated masses or scales scattered 
through or embedded in many crystalline rocks; also in 
tabular hexagonal crystals. 

Compare with Graphite (p. 2). 

Molybdenite is the chief source of Molybdenum which 
is used to color pottery blue, in the manufacture of paint 
and dyes and as ammonium molybdate, a valuable 
reagent in chemistry. 

See Fig. 10. 
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SULPHIDES, ETC., OF THE 

METALS. 

MONOSULPHIDES. 
GALENTTE GROUP. 

42. ABGENTITE. AgsS. Hardness 2-2.5. 

Lustre. — Metallic. 

Color. '- — Lead gray to black. 

Streak . — Lead gray; shining. 

Very sectile when pure. Uneven fracture. 

S. G. — 7. 

B. B. — Swells and fuses, yielding a button of Silver 
and Sulphur fumes. Soluble in HNOg. 

Occurs massive, in grains^ earthy, and encrusting; also 
in arborescent groupings of isometric crystals. 
Frequently associated with Galenite and Sphalerite. 

Compare with Chalcocite (p. 29), Hessite (p. 24) and 
Petzite (p. 25). 

A valuable ore of Silver. 



24 HANDBOOK OF MINERALS. 

43. HE88ITX. A&Te. Hardoess 2.5-3. 

Lustre. — Metallic. 

CJolor. — Between lead and steel gray. 

Streak. — Black. 

Slightly sectile. Uneven fracture. 

S. G. — 8.5. 

B. B. — On charcoal faaea to a black globule, dotted Willi 
Ag. If this be powdered and dropped Into strong, 
bcdling H^4, the add will be colored an intense 
purple. 

Occurs compact, fine (usually) granular, and in smaDi 
often distorted, isometric crystals. 

Compare with Chalcocite (p. 29), Argentite (p. 23) and 
Petzite (p. 25). 

A rare but valuable ore of Gold and Silver, the former 
often replacing the latter to a considerable extent. 
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44. PETZTTE. (Ag,Au)aTe. Hardness 2.5-3. 

Lustre. — Metallic. 

Color. — Steel gray to black. Often tarnishes. 

Streak. — Black. 

Slightly sectile to brittle. Uneven fracture. 

S. G. — 8.7-9. 

B. B. — like Hessite (p. 24) except that it yields a 
globule containing both Au and Ag. 

Occurs fine granular to compact massive. Crystals are 
imknown and it is believed that the mineral may be ortho- 
rhombic and belong to the Chalcocite Group. 

Compare with Chalcocite (p. 29), Argentite (p. 23) and 
Hessite (p. 24). 

A rare but valuable ore of Gold and Silver. 
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46. OALENITE. FbS. Hardness 3-. 

Lustre. — Metallic. 

Color. — Lead gray. Tarnishes to black. 

Streak. — Lead gray. 

Cleavage. — Perfect cubic. 

Brittle. 

S. G. — 7.5. 

£. B. — Usually decrepitates and fuses easily yielding 
lead oxide sublimates and SO, fumes. 

Occurs massive cleavable, coarse to fine granular, rarely 
fibrous, and in isometric (usually cubo-octahedral) crys> 
tals; sometimes in skeleton crystals or reticulated. 

Varieties. 

Argentiferous. 

The mineral, especially the fine grained variety called 
STEEL OAIiEMA, may contain so much Silver as to make 
it a valuable Silver ore. Gold and many other elements 
are also often present. 

Compare with Antimony (p. 7), Allemontite (p. 6), 
Stibnite (p. 20) and Jamesonite (p. 53). 

The principal ore of Lead and often very valuable be- 
cause of its Gold and Silver content. 

See Fig. 11. 




Fig. 9. 
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46. ALTATTE. PbTe. Hardness 3. 

Lustre. — Metallic. 

Color. — Tin white or yellowish. Tarnishes bronze-yellow. 

Streak. — Grayish black. 

Cleavage. — Poor cubic. Slightly sectile. 

B. B. — On charcoal fuses easily with characteristic flame 
and subHmates and is entirely volatile except 
for a trace of Ag which may be present. 



Occurs usually massive in rather small pieces dissemi- 
nated through the gangue ; rarely in cubical crystals. 



The tarnish on a mineral of this character is distinctive. 



HANDBOOK OF MIXERALS. 



Compo»itum. — Monosulphides or telltuides of the 
heavy metab. 



CrystaUKotum. — Holohedral isometric. 



Additional. — All are between 2 and 3 in hardness and 
fuse easily. 




Flo. 11. — Galenile, JopLin. 1 
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64. GHALGOGITE. Cu^S. Hardness 2.5-3. 

Lustre. — Metallic or dull when tarnished. 

Color. — Dark lead-gray. Frequently tarnished dull black 
or green. 

Streak. — Lead-gray. 

When pure, cuts eas^y, leaving a polished surface. 

No cleavage. Conchoidal fracture when compact. 

B. B. — On charcoal fuses easily and boils with intu- 
mescence. 

Occurs usually compact massive, sometimes finely 
granular;. also in orthorhombic crystals which are some- 
times twinned in star-like forms. 

Compare with Tetrahedrite (p. 57), Tennantite (p. 57), 
Argentite (p. 23), Hessite (p. 24) and Petzite (p. 25). 

A valuable ore of Copper. 



^X^^TNV^M^A^^ ^»^'^ 
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SPHALERITE GROUP. 



68. SPHALERITE. ZnS. 



Hardness 3.5-4. 



Lustre. — Resinous to sub-metallic. 

Color. — Yellow, brown, black, red, green, white. 

Streak. — White, yellow, brown. Always lighter in color 
than the mineral itself. 

Cleavage. — Perfect dodecahedraL 

Brittle. 

Opaque to transparent. 

B. B. — On charcoal yields sublimate of zinc oxide. 
Fuses with difficulty. 

Occurs compact, fine-grained to cleavable massive, 
sometimes fibrous, stalactitic or botryoidal, and in perfect 
to indistinct inclined hemihedral isometric crystals which 
are often twinned. 

Associated with Galenite and Silver minerals. 

Hardness combined with streak should be sufficient to 
distinguish from all similar minerals. 

It is an important ore of Zinc and an impure variety 
yields most of the Cadmium of commerce. 



See Fig. 14. 





Fig. 12. 
Rounded Crystal. 



Fig. 13. 
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63. ALABANDITE. MnS. Hardness 3.5-4. 

Lustre. — Submetallic. 
Color. — Iron-black. 
Streak. — Dark green. 
Cleavage. — Good cubic. 
Brittle. 

B. B. — Gives a Mn bead after thorough roasting on 
charcoal. Fuses. 
Soluble in dilute HCl, giving off HgS. 

Occurs usually granular massive, and rarely in inclined 
hemihedral isometric crystals. 

Found as a vein mineral with other metaUic sulphides. 

The streak should be sufficient to distingiiish it from all 
similar minerals. 

Not economically important but may, by alteration, 
form other Manganese minerals. 
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SPHUXBZTX OSOOP. 

Members. — ^balnite, AUbandite. 
Compoeitum. — MonGsuIphides of metals. 
GrygtaUieation. — IncUoed heniibedral isometric 
Addiiumal. — The hardness of both is 3.5 to 4. 




— Botryoidal Sphaleri(«, Aspen, Cokirada. 
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CINNABAR-MILLERITE GROUP. 

66. CINNABAR. HgS. Hardness 2-2.5. 

Lustre. — Adamantine to earthy. 

Color. — Gochineal red, scarlet, reddish brown, black 
(due to organic impurities). 

Streak. — Scarlet. 

Cleavage. — Perfect hexagonal prismatic, but seldom 

recognizable. 
Brittle. 

Transparent to opaque. 

S. G. — 8-8.2. 

B. B. — Wholly volatile, yielding poisonous fumes. 
Gives Hg and S reactions. 

If the powder is moistened with HCl and rubbed 
on a bright copper coin, the latter will be coated 
with Mercury. 

Occurs in granular or earthy masses, as a brilliant scarlet 
powder, as a crystalline or earthy incrustation and, rarely, 
as tabular or prismatic trapezohedral tetartohedral hexa- 
gonal crystals, usually small and transparent. 

Compare with Cuprite (p. 79), Hematite (p. 83), Rutile 
(p. 95), Realgar (p. 18), Proustite (p. 56) and Crocoite 
(p. 254). 

The only important ore of Mercury. 
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67. OOVELLTTE. CuS. Hardness 2.5. 

Lustre. — Submetallic, resinous or dull. 
Color. — Indifi^o blue or darker. 
Streak. — Black (shining). 

Cleavage. — Perfect basal. Thin leaves are flexible. 
Opaque. 
V Turns purple when moistened with water. 

B. B. — Emits odor of S and burns with a blue flame, 
on charcoal, fusing to a globule. 

Occurs massive, with or without a crystalline surface, 
and either cleavable or granular, in platy aggregates and, 
rarely, as tabular rhombohedral hemihedral hexagonal 
crystals. 

The change of color when moistened is distinctive on a 
mineral of this character. 

An ore of Copper. 
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70. MnjJBBITE. NiS. Hardness 3-3.5. 

Lustre. — Metallic. 

Color. — Brass-yeUow to bronze-yeUow. Sometimes shows 
a gray, iridescent tarmsh. 

Streak. — Greenish black. 

Brittle, but the hair-like crystals are elastic. 

B. B. — Fuses on charcoal to a brittle, magnetic globule. 



Occurs in semi-botryoidal crusts with a radiating 
stmctore and in hair- or needle-like hexagonal crystals in 
either delicate, radiating groups or complexly interwoven. 



Compare with Marcasite (p. 46). 



It is a valuable ore of Nickel. It is probable that the 
Nickel in Pyrrhotite is present as Millente. 



^ 
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71. mOOOUTE. NiAs. H aninem 5-5.5. 

Lustre. — Metalli c. 

Ck>lor. — Ught coppn-nd with a dark tandah. 

Streak. — Light brownish black. 

Very fine grained, smooth stmcture. 

Brittle. ^>^-V(. 

B. B. — On charcoal fuses easily, leaving a magnetic 
residue. 

Occurs usually massive; rarely reniform with a colum- 
nar structure, arborescent, or in small, poorly formed 
hexagonisd crystals. 

Compare with Copper (p. 11), Pyrrhotite (p. 37) and 
Bomite (p. 39). 

An important ore of Nickel. 
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74. FYBBHOTITE. Fe»Sn+i. Hardness 3.5-4.5. 

Lustre. — Metalli c. 

Color. — Brownish or bronae-yeUow. Tarnishes. 

Streak. — Grayish Black. 

Uneven fracture. Brittle. • / / / 

Magnetic. ^H-i^'^H-H^ 

B. B. — On charcoal fuses to a black, magnetic mass. 

Occurs massive, in scattered grains and, rarely, in 
small tabular hexagonal crystals. 

Varieties. 

Nickeliferous. 

I^yrrhotite frequently contains as much as 5% Nickel. 

Differs from all other minerals which it may resemble 
in being magnetic. The powder can always be picked up ^ 
by a mamet and the mineral wilTsometunes attract the 
magnet, like Magnetite. 

The nickeliferous variety is one of the principal ores of 
Nickel. 

(Note: The " n " in the formula is usually 11, but it 
is sometimes 5, 7 and 16.) 
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Members. — Cinnabar, CoveUite, Millerite, Ni< 
Pyrrhotite. 



CompagiHon. — Mon€)su^hide3 and arsenides of i 



CrydaUizaiiarL — RhcHnbohedral hemihedral, tr 

hedral tetartohedral, and holo 
hexagonaL 



The group is not well characterized. 
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INTERMEDIATE SULPHIDES. 
78. BOBHTTE. Cu,FeS,. Hardness 3-3.5. 

Lustre. — Metallic. 

Color. — Dark reddish brown — " pinchbeck " brown — 
on a fresh fracture, speedily tJimishing blue, 
purple or iridescent. 

Streak. — Grayish black. 

Uneven to concboidal fracture. Brittle. 



B. B. — Fuses on charcoal to a brittle, black, magnetic 
globule. 



Occurs compact to granular massive and, rarely, in 
small isometric crystals. 

Is often associated with, or intimately mixed with Chal- 
cocite (p. 29). 

Compare with Copper (p. 11), Niccolite (p. 36) and 
Pyrrhotite (p. 37). 

A valuable ore of Copper. 



"I ^ . ll>A^%^<%^-'«UL/JC^ 
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88. OHAIiCOPYBm. CuFeS.. Hardness 3.5-4. 

Lustre. — Metallic. 

Color. — BrighJJbrass sreUow. Mdascwit tarnish. 

Streak. -^S^ck. 

Brittle. Uneven fracture. ^ 



B. B. — Fuses with scintillation on charcoal to a Inittle, 
magnetic globule. 

Occurs usually massive or scattered through the gangue 
in small particles; also in sphenoidal hemihedral tetrago- 
nal crystals which closely resemble isometric forms. 

Ck)mpare with Gold (p. 9) and Fyrite (p. 42); also 
Bomite (p. 39) when tarnished. 

This is one of the most important ores of Copper and 
frequently carries considerable amounts of Gmd and 
Silver. 




Fig. 15. 
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84. SXAHHITE. CXiaS.FeS.SnS,. Hardness 4. 

Lustre. — Metallic. 

Color. — Greenish gray. The presence of Chalcopyrite 
often gives a yellowish tinge. 

Streak. — Black. 

Brittle. Uneven fracture. ¥ - 1 - * • 5 



B. B. — On charcoal fuses in the reducing flame and in 
the oixidliring flame yields a coa&ig of white tin 



Occurs massive or granular, never crystallized, and is 
frequently associated with Ohalcopyxite (p. 40). 

Compare with Tetrahedrite (p. 57). 
Too rare to be considered an ore of Tin. 



:!i J- 
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DISULPHTOES, ETC. 
PTRITE GROUP. 

86. PYBTTE. FeS^. Hardness ^-6.5. 

Lustre. — Metallic. 

Color. — Pale to full brass-yellow. Tarnishes iridescent 

to brown. . 

Streak. — Greenish black. ^ "1 '^^'*-V. i o 

Cleavage. — Usually none apparent. Otherwise, poor to 
good cubic. 

Brittle. Fracture conchoidal to uneven. 

B. B. — On charcoal, burns with a blue flame, yielding 
SO2 fumes and leaving a magnetic residue. 

Occurs in well formed and frequently very complex 
parallel hemihedral isometric crystals; also massive and 
in any shape, as botryoidal, stalactitic, reniform or 
globular. Sometimes finely granular. 

Compare with Gold (p. 9), Pyrrhotite (p. 37), Ghal- 
copyrite (p. 40) and Marcasite (p. 46). 

Enormous quantities of Pyrite are used in the manur 
facture of sulphiu'ic acid, and large amounts contain 
sufficient Copper, Gold or Silver to constitute an ore of 
these metals. 

See Figs. 17 and 18. 




Fig. 16. 
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87. 8BCALTITE. (Ck)Ni)As3. Hardness 5.5-^. 

88. OHLOANTHITE. (NiCo)As2. Hardness 5.5-^. 

Lustre. — Metallic. 

Color. — Tin white to steel gray with a tendency 
towards a pinkish tint. Tarnishes gray or 
iridescent. 

Streak. — Grajdsh black. 

Cleavage. -^ None to fair octohedral. 

B. B. — Fuses on charcoal to a globule, yielding an 
arsenical odor. 

Yields a sublimate of metaUic Arsenic in the 
closed tube. 

Occurs usually granular massive or in parallel hemi- 
hedral isometric crystals like Pyrite (p. 42); rarely in 
imitative shapes. 

Compare with Cobaltite (p. 44), Lollingite (p. 47) and 
Arsenopyrite (p. 48). 

These form the chief ores of Cobalt, which is prin- 
cipally used in the manufactiure of pigments. 
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PTBITE GROUP.. 

Members. — Pyrite, Smaltite, Chloanthite, Cobaltite. 
Composition. — Disulphides and diarsenides of metals. 
Crystallization. — Parallel hemihedral isometric. 




Fin. IT.— FyriM in RbododirosiM, Alicante, Oolondo. 
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MAROASITE GROUP. 

96. MAROASITE. FeSo. Hardness 6-6.5. 

Lustre. — Metallic. 

Color. — Pale brass-yellow. Paler than Pyiite. 

Streak. — Grayish or brownish black. 

Cleavage. — Usually none apparent ; sometimes poor 
prismatic at angle of 105°. 

Brittle. Uneven fracture. 

B. B. — On charcoal, burns with a blue flame, yielding 
SOa fumes and leaving a magnetic residue. 

Occurs in orthorhombic crystals, usually tabular or 
twinned complexly and united in crest- or spear-like forms; 
also stalactitic, with a radiating structure and drusy sur- 
face, globular, reniform, or imitative. 

More apt to show imitative shapes than Pyrite. 

Compare with Gold (p. 9), Pyrrhotite (p. 37), Chal- 
copyrite (p. 40) and Pyrite (p. 42). 

The uses are the same as for PjTite (p. 42), q. v. 
It is more apt to decompose than Pyrite and is thus 
even less desirable than that mineral in building stone. 




Fig. 19. 
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97. LQIXJNaiTE. FeASf Hardness 5-5.5. 

Lustre. — Metallic. 
Color. — Silver-white to steel gray. 
Streak. — Grayish black. 
Cleavage. — None, or fair basal. 
Brittle. Uneven fractiure. 



B. B. — On charcoal, fuses to a magnetic globule with 
reactions for As. Yields metallic As sublimate 
in the closed tube. 



Occurs usually as grains disseminated through a 
gangue which is frequently Hornblende (p. 152) ; also mas- 
sive and, rarelv, in orthorhombic crystals closely resem- 
bling those of Arsenopyrite (p. 48). 

Compare with Arsenopyrite (p. 48). 

Has no value. 
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98. ABiSVOrTBIXX. FeAaS. HjodnesB 5.5-e. 



Lustre. — Metallic. 

Color. — Silver-white to grayish white. 

Streak. — Grayish black. 

Cleavage. — Oood pnnnalk ait angls €< about IIS^. 

B. B. — On charcoal, fuses to a magnetic ^obule with 
reactions for As. In the doeed tube, yields a 
sublimate of As^^ orange when hot and yellow, 
cold. 

When itmck with a hammer, emits qMoks and 
the odor of As. 



Occurs cleavable columnar, granular or compact mas- 
sive, as disseminated grains, and as simple orthorhombic 
crystals. 

Compare with Smaltite (p. 43), Cobaltite (p. 44) and 
Lollingite (p. 47). 

Most of the Arsenic of commerce is obtained from this 
mineral, which also may carry enough Gold or Cobalt to 
make it an ore of those metals. 




Fig. 20. 
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MAR0A8TTE OBOUP. 

Members. — Marcasite, Lollingite, Arsenopyrite. 

Composition, — Disulphides and diarsenides of metals. 

CrystaUizatian. — Orthorhombic. 



Additional. — All are light in color, have a metallic 

lustre, and are hard minerals — between 
5 and 6 1/2. 
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S¥LTANIIE GROUP. 

104. BTLYAHirB. (Au^Ag)Te.. Hirdneu IJM. 

Lustre. — Metallic, biillbuit. 

Color. — Silver-white, inclining to yellow, to steel-gray in 

the Graphic Tellurium. 
Streak. — Like the color. 
Geavage. — Oood plnaeoklal. 
Brittle. 

B. B. — On charcoal, fuses easily with a green flame to 
a gray globule, giving a dense, white sublimate, 
wMch bums off with a green flame. After long 
blowing, gives a yellow, malleable button. 
Gives Te reaction described under Hessite 
(p. 24). 

Occurs in bladed or prismatic indistinct monoclinic 
crystals, and granular. 

Variety. 
ORAPmO TELLTTBIUM. 



Flat crystals, grouped together so as to resemUe 
Hebrew characters. 



Compare with Pyrite (p. 42) and CaJaverite (p. 61). 
A \'ery valuable ore of Gold and Silver. 
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106a. OALAVERTTE. AuTe^. Hardness 2.6. 



Lustre. — Brilliant metallic. 

Color, — Pale brass-yellow to almost white. 

Streak. — Yellowish gray. 

Cleavage. — None. 

Uneven to sub-conchoidal fracture. Brittle. 



B. B. — Like Sylvanite (p. 50), q. v. 



Occurs massive, non-crystalline. 



Compare with Pyrite (p. 42) and Sylvanite (p. 50). 



Calaverite always contains a little Silver, as well as Gold, 
and is a very valuable ore of both those metals. 
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SYLVAIUTE OBOUP. 

Members. — Sylvanite, Calaverite. 

Composition, — Tellurides of Gold or of (jold and Silver. 



CrystaUizaiion. — Sylvanite is monoclinic but Cakr 

verite does not crystallize. 



Additional. — Both are light colored, have a brilliant 

metallic lustre, are about 2 in hardness, 
and act very similarly B. B. 
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SULPHO-SALTS. 

SULPHABSENITES AND SULPHANTBHONITES. 

130. JAMESOMTTE. Fb^bA- Hardness 2-3. 

Lustre. — Metallic. 

Color. — Steel-gray to lead-gray. 

Streak. — Grayish black. 

Cleavage. — Perfect pinacoidal. 

Brittle. 

B. B. — Decrepitates, fusing very easily and rapidly 
volatilizing, yielding the characteristic Pb and 
Sb sublimates. 

Occurs in bladed, parallel or divergent aggregates, 
frequently striated parallel to the direction of elongation; 
also fibrous to compact massive, as needle-like cr3rstals, 
and in hair- or cobweb-like forms. 

Is usually associated with Quartz and is frequently 
coated with lead antimonate as a yellow powder. 

Compare with Stibnite (p. 20) and Galenite (p. 26). 

Some varieties contain enough Silver to make them 
Tiduable. 
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186. BOUBVOOHTE. 3 1 q^I S.Sbi3». HaidiMM 2JU 

Lustre. — Metallic, brilliant. 

Color. — Steel-gray to iron-black. 

Streak. — Like color. 

Geavage. — None or, rarely, poor pinacoidaL 

Rather brittle. Fracture, subconchoidal to uneven. 



B. B. — On charcoal, fuses easily and gives Sb and Fb 
sublimates. 



Occurs fine-grained massive and in thick, tabular, 
orthorhoinbic crjnitals with the prism faces often striated. 

Compare with Galenite (p. 26), Chalcocite (p. 29) 
and Tetrahedrite (p. 57). 

Too rare to be valuable. 
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144. FTR^BOYBITE. Ag,SbS,. Hardness 2.5. 

Lustre. — Adamantine to metallic. 

Color. — Black, but red by transmitted light; sometimes 
reddish gray. 

Streak, — Purplish red. 

Brittle. Uneven to conchoidal fracture. 



B. B. — Fuses easily with spurting, on charcoal, yield- 
ing a dense Sb sublimate and finally giving a 
globule of malleable Ag. 

» 
Occurs compact massive, disseminated in the form of 
flakes or films, and in hemimorphic, rhombohedral hemi- 
hedral hexagonal crystals. Usually associated with 
other Silver minerals. 



Compare with Realgar (p. 18), Cinnabar (p. 33), 
Proustite (p. 56), Hematite (p. 83) and Cuprite (p. 79). 

An important ore of Silver. 
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146. PBOU8TJTE. A&AaS,. HHrdimB 2-2i^ 

Lustre. — Brilliant adamantine. 

Color. — Searlet vsnnilioii. 

Streak. — Scarlet. 

Brittle. Uneven to oonchoidal fracture. 

B. B. — On charcoal, fuses easily, giving odors of As 
and 8, jrields As sublimate, and finally gives a 
globule of malleable Ag. 

Occurs compact massive, disseminated as grains 
throuj^ the gangue, encrusting, and in hemimorphic, 
rhombohedral hemihedral hexagonal crystals. Usually 
associated with other Silver minerals. 

Compare with Realgar (p. 18). Cinnabar (p. 33), 
Pyrargyrite (p. 65), Hematite (p. 83) and Cuprite 
(p. 79). 



A valuable ore of Silver. 
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148. TEZBAHEDBITE. CusSbA- Hardness 3-4.5. 

149. TENNANTITE. Cu^AaSi- Hardness 3-4.5. 

Lustre. — Metallic. 

Color. — Steel-gray to iron-black. Tennantite is apt to 
be Hght and may be brownish or reddish. 

Streak. Gray, brown or reddish, the last two being 
more characteristic of Tennantite than of 
Tetrahedrite. 

No cleavage. TTneven fracture. Brittle. 

B. B. — On charcoal, fuses, the reactions differing with 
the composition. 

Occurs coarse- or fine-grained or compact massive and in 
modified isometric tetraJiedrons, or other inclined hemi- 
hedral forms. 

Varieties. 

The varieties are based upon the composition, some of 
the elements which frequently replace Copper to a con- 
siderable extent being: Zinc, Iron, Mercury, Silver, Lead, 
Tin, and Cobalt. 

Compare with Chalcocite (p. 29) and Boumonite 
(p. 54). 

Frequently contain enough Silver to make valuable ores 
of that metal, as well as of Copper. 
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163. 8TEPHAMITE. AgBSbS«. Hardness 2-! 

Lustre. — Metallic. 

Color. — Iron-black. 

Streak. — Iron-black. 

Very brittle. Uneven to subconchoidal fracture. 



B. B. — On charcoal, fuses very easily with spurting 
a globule, yielding the sublimate of antimc 
oxide. After long blowing, yields metallic Sil 
and the oxidized silver sublimate. 



Occurs compact to granular massive, as small parti< 
disseminated through the gangue, and in tabular or sh 
prismatic, six-sided orthorSombic crystab. 

Compare with Argentite (p. 23), Chalcocite (p. 29) i 
Tetrahedrite (p. 57). 

A rare ore of Silver. 
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166. POLYBASms. (Ag,Cu)BSbSe. Hardness 2-3. 

Lustre. — Metallic. 

Ck)lor. — Iron-black; cherry-red in thin splinters. 

Streak. — Black. 

Brittle. Uneven fracture. 

Almost opaque. 

B. B. — On charcoal, fuses easily with spurting to a 
globule, giving the antimony (sometimes ar- 
senic) oxide sublimate. 

Occurs usually in six-sided, tabular orthorhombic crjrstals 
witii beveled e^igea, the basal-pinacoid being often marked 
with triangular striations. 

The appearance is distinctive. 

A very rare ore of Silver. 



^ 
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SULPHABSENATB. 



168. SHABOm. CU.ASS4. 



Hardness 3. 



Lustre. — Bright metallic. 

Color. — Xron-black. 

Streak. — Black. 

Cleavage. — Pwfectiuismatie at ang^ of about dS^. 

Brittle. 



B. B. — On charcoali fuses and gives faint sublimates 
of As, Sb and, often, Zn. 

Occurs usually eolnmnar, daavaUe massive; also gran- 
ular and in lustrous orthorhombic ayitala WfUi striated 
prisms. 



The only mineral combining the above color, streak and 
cleavage. 



An important ore of Copper. 




FiQ. 22. 
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HALOGEN SALTS. 

HAlirE GROUP. 
166. HALITE. NaQ. Hardness 2.5. 

Lustre. — Vitreous. 

Color. — Colorless white, yellow, brown, reddish, etc., due 
to impurities. 

Streak. — White. 

Cleavage. — Perfect cubic. 

Transparent to translucent. 

Taste. — Saline. 

B. B. — Decrepitates violently. Fuses easily in the closed 
tube. Soluble in water. 

Occurs granular to compact massive, deavable massive, 
earthy, more rarely columnar or fibrous, and in isometric 
crystals, frequently showing cavernous faces. The fibrous 
variety is usually an efflorescence. 

The taste is distinctive. 

The uses of Halite (Salt) are well known. It is also 
the source of most of the Sodium and sodium compounds. 

See Fig. 23. 

( ^1 VOUrJu \<yiL 
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ie9. 0KB4BOTBITK. AgCL HvdiMis 1-lJ. 



Lustre. — Wazjr to 

Color. — Pearl-gray, greenish, whitish to oolcHieaB. 

Becomes viokt-brown od exposure to light. 
Streak. — White, shining. 
Very saetile. Oati likB 

Tran:Jucent. 



« 
B. B. — Fuses very easily with an unpleasant odOT, 
yielding a button of Ag. If nibbed on 
moistened Zinc or Iron, it swells, turns black 
and is reduced to spongy, metallic Silver. 



Occurs asually as a crast, looking like wax or horn; 
sometimes columnar or in isometric cr3rstals. 



Varieties. 

OERASGYBITE, EBIBOIJTE — Ag(a, Br), BB0M7- 
RTTE — AgBr, lODOBBOBOTE — Ag (a, Br, I) and 

lODTBTTE — Agl — are so nearly alike in appearance 
and value that they may all be conveniently grouped 
imdor the first name. 



The appearance is so distinctive as to make confusion 
with other minerals very improbable. 

Very important ore of Silver. 



HALOGEN SALTS. 
HAUTE aSOIJP. 



Memhen. — Halite, Cerargyrite, Embolite, Bromy- 
rite, lodobromite. 



ComposUion. — Haloids. 
Crystallisation. — Holohedra] isometric. 



Additional. — All are rather soft, some very mui^h so, 
but the group is not particularly well 
characterized. 




Via. S3. — Halite, Borax Lake, CaliToniia. 
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176. FLUORITE. CaF^. Hardness 4. 

Lustre. — Vitreous. 

Color. — Almost all colors, with green, violet, purplej 
colorless or white the commonest. 

Streak. — White. 

Cleavage. — Perfect octahedral. 

Brittle. 

Transparent to translucent. 

B. B. — In forceps or on charcoal, fuses to an enamel, 
giving a red flame. 

Occurs usually in groups of glassy, transparent cubical 
isometric crystals, rarely grouped in parallel position, 
forming an octahedron; also cleavable massive, coarse 
to fine granular and, rarely, earthy. 

The crystals often show different tints by reflected and 
transmitted light and the massive varieties are often 
banded in zigzag lines. 

The appearance, hardness and cleavage should be 
distinctive. 



Compare with Hahte (p. 61), Cryolite (p. 65), Quartz 
(p. 68), Calcite (p. 107) and Sodalite (p. 161). 

Is used by smelters as a flux and in several arts and 
trades. 

See Figs. 24 and 40. 
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183. OBYOLTTE. NaaAlFe. Hardness 2.6. 

Lustre. — Greasy to vitreous. 

Color. — Colorless to snow-white, sometimes reddish or 
brownish. 

Streak. — White. 

Cleavage. — Poor basal and prismatic at angles of nearly 
90°. 

Brittle. 

Translucent to transparent. 

B. B. — On charcoal, fuses very easily with a yellow flame 
to a clear globule, opaque when cold. 

Occurs cleavable massive and occasionally in mono- 
clinic crystals resembhng isometric cubes and octahedrons. 

Often associated with Galenite (p. 26) or Siderite 
(p. 113). 

The appearance, hardness and cleavage should be dis- 
tinctive. 

Compare with Halite (p. 61), Fluorite (p. 64), Quartz 
(p. 68) and Calcite (p. 107). 

Was once the sole source of metallic Alimiinimi but is no 
longer used in the extraction of that metal except as a flux 
or bath. 

It is in demand for the manufacture of several chemicals. 
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vm. JTMIHnTK. Ga/IHA- HjHdiwn 3-3.5. 

I^iMre — AdamamaDe lo liireum . 

Ocrfor. — Bright gnen. vo Tvioas ahades of the aune. 




B. B. — GivM aa aaon-hliM flama witkoot tiia aid of 
HOL 



Occurs in radiating or confused aggregates of ortho- 
rhomtnc cn'stals; also granular to ccMupact maanve and 
2w sand. 



CkHnpare with Malachite (p. 125) and Olivenite (p. 236). 
A rare ore of Cc^per. 
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wBBB' 



Pig. 24. — Floorite, OumI>eclaDd, Eniluid. 
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BOOS OBYBTAL. 

Ck)lorless, or almost colorless. 

AMETHYST. 

Purple to violet. Usually in crystals. Color probably 
due to Manganese. 

BOSE. 

Rose-red to pink. Always massive. Color possibly 
due to Titanium or Manganese. 

Yellow Quartz, FALSE TOPAZ or OITBINE. 

Light yellow. Massive or in crystals. Color probably 
due to Iron. 

8M0K7 QUARTZ, «8M0K7 TOPAZ/' or OAIBNGOBM. 

Dark brown to black. Usually complexly crystallized. 
Color due to some organic substance. 

MILK7 or QBEASY. 

White and nearly opaque. Usually massive. 

FEBBUGIN0X7S. 

Containing, or coated with yellow oxide of iron. 

AVENTUBINE. 

Spangled with glistening scales of various minerab. 

Qiuxrtz with Inclosvres, 

Two of the commonest of these are Rutile (p. 95) and 
Tourmaline (p. 187). 
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GJiTV STX or THUOt WOL 

Qiatoyant, bri^t yellow to dark brown with inchidedi 
parallel fibres of Crocidolite ^>. 151). 

Compare Fhenocrvstalline Quartz with Opal (p. 7S), 
Benl (p. 157), loiite (p. 158), Xephelite (p. 159) and 
Topaz (p. 174). 



Rock Crystal is used in the cheaper jewelry and is cut 
for optical purposes. Water-clear, polished spheres of 
this material are highly valued. 

The colored varieties are also used in cheap jewelry and 
the Amethyst has been a prized gem from very ancient 
times. 

Enormous quantities are used as a flux in smelting oper- 
ations and also in the manufacture of abrasives^ ^ass, etc. 



See Figs. 28 and 46. 
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CryptocrystaUine VarieHes, 

Lustre. — Dull to earthy, sometimes waxy. 
Color. — All colors, depending upon impurities. 
Streak. — White. 

No cleavage. Oonchoidal fracture. 
Translucent to opaque. 

B. B. — Unaltered but, in general, it is acted upon more 
readily by attrition and chemicals — such as 
hydrofluoric acid — than the Phenocrystalline 
material. 

Occurs fine grained massive and mammillary, botryoidal, 
stalactitic, nodular, or filling or lining cavities in rocks. 

It never occurs in crystals since it is made up of a con- 
fused jumble of extremely minute particles of Pheno- 
crystalline Quartz, its structure being, therefore, " hid- 
den." These minute particles — and, therefore, the whole 
mass — are, however — like Phenocrystalline material — 
crystallized silica. 

Varieties. 

The varieties are based upon both structure and color. 
Many kinds contain a considerable proportion of Opal 
silica (p. 75), which gives a higher lustre and makes the 
grain &ier. 

(A) ChcUcedonic Qvxirtz. 

It is convenient, but not strictly accurate, to group 
all the varieties which show a uniform coloration under 
this term. 



OHALOEDONT. 

Pale blue, gray or drab. 
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OABnSUAV. 

TrunHlucont, pale to deep red. 

0HBY8OPRAU. 

A|)|)I(s|^ion, the color being due to NiO. 

PBAU. 

I)iill, liM^k groon. 

JASPER. 

()))fi(|ui*, (lull rod, brown, yellow, etc. 

HELIOTROPE OR BLOODSTOVS. 

PriiHt*, h! lowing small spots of blood-red Jasper. 

ITJNT. 

Smoky gniy or brown to nearly black nodules, occur- 
ring in (*lialk. TranHlucent and containing considerable 
( )|iiii Nilira (p. 75), which is apt to be dissolved out on the 
NiirfiuT, leaving a white, porous coating of crystalline 
Hilira. 

OHERT. 

Jnipun', (M)arsc-grained, opaque, gray or brown Hint. 

HORMSTONE. 

Like (/hcrt but is apt to be finer grained and m<»e 
H[)lintery, and was deposited in horizontal layers. 

EASANITE, LYDIAN STONE OR TOUOB- 

STONE. 

Velvety black. 
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(B) AGATE. 

Material showing Chalcedonic Quartzes of two or 
more different colors. The colors are white, gray, light 
to dark brown, red, black (rare), and light blue or other 
tints (very rare). Material showing very brilliant or 
strongly contrasting colors has been artificially tinted. 



Banded Agate. 

The materials of different colors are arranged in curved, 
parallel bands. 

Irregularly clouded Agate. 

RUIN or FORTIFIGATION AGATE. 

When polished, shows peculiar markings, described by 
the name. 

MOSS AGATE. 

Translucent material with brown or green, moss-like 
or dendritic splotches scattered throughout the mass. 



(C) ONYX. 

Bands of different colored materials arranged in flat, 
parallel planes. 

SARDONYX. 

Bands of Carnelian with either white, brown or black 
material. 

(D) Paeudomorphous Quartz. 

Under this head are found the PETRIFIED and 
AGATIZED WOODS. 
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(E) Rock Quartz. 
QUARTZ SANDSTONE. 

Fine grains cemented together with SiOa, FcaO, or 
CaCOa. 

ITAGOLUBmiTE. 

Flexible sandstone. A considerable proportion of 
mica scales joining the Quartz grains allows the material 
to be easily bent without breaking. 



QUARTZITE. 

A sandstone with the interstices between the grains 
completely filled with Phenocrystalline Quartz, forming a 
compact, granular rock. 



Compare Crvptocrystalline Quartz with Opal (p. 75), 
Datolite (p. 179) and Thomsonite (p. 198). 



The colored varieties are cut and polished in enormous 
quantities, being used in jewelry and as ornamental 
stones. 

Sandstone is one of the most important of building 
materials and Quart zite is used in the same way but to a 
less extent. 

Quartz is the commonest solid substance on the surface 
of the earth. 



See Fig. 29. 



u.. 
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212. OPAL. SiOa + n H^O. Hardness 6.25-6.6. 

Lustre. — Greasy vitreous. 

Color. — All colors. 

Streak. — White. 

Very smooth, conchoidal fracture. 

Transparent to translucent. 

B. B. — Infusible, but becomes opaque. Some yellow 
varieties turn red. 

More readily soluble in hydrofluoric acid and 
alkalies than Quartz. 

Occurs massive in veins and filling cavities in rocks; also 
botryoidal, stalactitic, and earthy. Is amorphous silica. 

Varieties. 

The varieties are based on color and structure. 

PREOIOXm OPAL. 

Milky, blue, yellow, brown, red or black opal, showing 
internal reflections of various colors, commonly red or 
green. 

HBE OPAL. 

Red, brown or yellow material, showing fire-like reflec- 
tions but no play of color as in Precious Opal. 

OOMMON OPAL. 

Included under this head are all the t3rpical opals with- 
out play of color or other special, distinguishing features. 
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lOS. ATA€UkMIR. Cu,ClH/),. Hardness 3-3.5. 

Lustre. — Adamantine to vitreous. 

Ck>lor. — Bright green to various shades of the same. 

Streak. — Apple-green. 

Cleavage. — Perfect pinacoidaL 

Usiially transparent or translucent. 



B. B. — Gives an asare4>lne flame without the aid of 
HOI. 



Occurs in radiating or confused aggregates of ortho- 
rhombic crystals; also granular to compact massive and 
as sand. 



Compare with Malachite (p. 125) and Olivenite (p. 236). 
A rare ore of Copper, 



HALOGEN SALTS. 6T 



^^HB' 



Pio. 24. — Flaorito, Ounbailaiid, Bni^uid. 
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ANHYDROUS OXIDES OF THE 
SEMI-METALS. 

221. OERVAHTITE. Sb.O«. Hardness^. 

Lustre. — Greasy or pearly to duU. 

Color. — Shades of yellaw to nearly white or reddish 
white. 

Streak. — Yellowish white to white. 

Brittle. — Conchoidal to uneven fracture. 

Opaque. 

B. B. — In forceps, infusible and unaltered. On charcoal 
readily reduced to metallic Antimony. 

Occurs usually massive with a prismatic structure, as a 
crust or powder, and in indistinct, acicular orthorhombic 
crystals. 

Usually associated with Stibnite (p. 20) and Other Anti- 
mony ores, bein^^ formed by their alteration. 

The association is usually distinctive. 
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ANHYDROUS OXIDES OF THE 

METALS. 

PROTOXIDES. 

224. OUPBITE. Cufl. Hardness 3.6-4. 

Lustre. — Adamantine or sub-metallic to dull. 

Color. — Various shades of red; sometimes nearly black. 
Often carmine. 

Streak. — Brownish red, shining. 

Brittle. 

Transparent to opaque. J^ ;f* }j T- U » » ^" 

B. B. — ^ On charcoal, blackens, fuses and* is reduced to 
metallic Copper. In the forceps, fuses and colors 
the flame emerald-green. 

Occurs coarse to fine grained massive, earthy, and in 
simple or complicated, weU formed or elongated isometric 
crystals, which are really trapezohedral hemihedral but 
the forms rarely make this apparent. 

Compare with Cinnabar (p. 33), Proustite (p. 56) and 
Hematite (p. 83). 

An important ore of Copper. 



wi 





Fia. 25. 



80 HANDBOOK OF MINERALS. 

828. ZINOXTE. ZnO. Hardness 4-4.5. 

Lustre. — Sub-adamantine to sub-metallic. 

Color. — Dark red to orange-red. 

Streak. — Qrango-yello w. 

Cleavage. — Perfect basal, not always apparent. 

Translucent to sub-translucent. 

Brittle. ^-$43 ^^-.-1 

B. B. — Infusible. In closed tube, blackens, but regains 
the original color when cool. 

Occiurs in lamellar masses, granular and, rarely, in 
hemimorphic hexagonal crystals. 

TJsniJly associated with Oalcite (p. 107) FrankUiille 
(p. 90) andi^^mito'^. 168). 

Compare with Realgar (p. 18). 
An ore of Zinc. 
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SESQUIOXIDES. 

HSMATTTE GROUP. 

231. OORUNDUM. A1,0,. Hftrdness 9. 

Lustre. — Vitreous to adamantine. 

Color. — All colors. Usually gray when massive. 

Streak. — White. 

Perfect rhombohedral — nearly rectangular — parting 

due to twinning. Parting faces 
UBuaDy finely cross-hatched with 
striatlons at nearly right angles. 

Brittle. Very tough when compact. 

Translucent to transparent. 

B. B. — Unaltered. ' ^ 

Occurs pseudo-cleavable massive, coarse to fine granu- 
lar, and in rhombohedral hemihedral hexagonal crystals, 
the basal pinacoid being frequently triangularly striated. 
The larger crystals are apt to be rough and rounded. 

It is also found in the form of water-rounded pebbles. 

Varieties, 

(A) Gem Varieties, 

These are transparent and often of fine color. The 
trade name for all colors is Sapphire. The varieties are 
based upon differences of color. 

OBXEMTAL EMERALD. 

Light to deep green. 

OBXEMTAL RUBT. 

Red with a slight purple tint. 
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OBIEMTAL SAPPHIRE. 

Light to deep blue. The STAB SAPPHIRE shows a 
star-like, opalescent figure when viewed in the direction 
of the vertical axis of the crystal. 

ORIENTAL TOPAZ. 
Yellow. 

ORIENTAL AMETHYST. 
Purple. 

(B) ADAMANTINE SPAR. 

Coarse crystals, masses showing a well developed part- 
ing, and granular. Slightly translucent. 

(C) EMERY. 

Opaque, finely granular material, of dark color, and 
mixed with Magnetite (p. 89) or Hematite (p. 83). 

The hardness is sufficient to distinguish from all similar 
minerals. 

The gem varieties are very beautiful and extremely 
valuable, some varieties costing more than Diamonds of 
equal weight. 

Adamantine Spar and Emery are the most important 
abrasive substances and great quantities of both are used 
for grinding and polishing. 




FiQ. 26. 
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282. HEBCATITE. YejO,. Hardness 5.5-6.5. 

Lustre. — Metallic to earthy. "^ - *f» ^ -*!» » :^ 

Color. — Steel-gray to black, reddish black and red. 
Streak. — Bright red to reddish browxL 
No cleavage but often possesses a foliated or lamellar 
structure due to partmg parallel to the basal pinacoid. 
Uneven fracture. Brittle. 

B. B. — Infusible. On charcoal, becomes magnetic. 

Occurs in compact platy, colimmar, radiated, kidney- 
shaped or micaceous masses; also granular, loose and 
earthy, ooHtic, and in rhombohedral hemihedral hexagonal 
crystals. 

The crystals are thin tabular and grouped in more or 
less paraUel position, larger and thicker and often showing 
rounded faces, or scaly to micaceous. 

Varieties, 
8PE0ULAB IRON. 

Very brilliant plates or crystals. 

BED-OOHBE or RUDDLE. 

Earthy, more or less impure material. pio. 27. 

MABTTTE. 

Pseudomorph after Magnetite (p. 89). 

Compare with Cinnabar (p. 33), Cuprite (p. 78), 
Dmenite (p. 84), Magnetite (p. 89) and Limonite (p. 102). 

The greatest proportion of all the iron-ore mined is 
Hematite. It is also used in considerable amounts for 
manufacturing cheap paint, as chalk used in marking 
assay crucibles, as a polishing powder^ etc. 

See Fig. 31. 
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ILMKHRB. FeTiO,. HaidnoB 5-^ 



Lustre. — Submetallic. 

Color. — Iron-black. 

Streak. — Reddkh brown to browniBh blmi^ 

Oonchoidal fractoze. Brittle. 

Attracts magnetic needle feebly. 



^ ^.i^-V 



B. B. — Gives following test for iT. 

Grind v&ry fine and boil with HQ in a test-tube 
imtil die»olyed to a yellow liquid, which, if 
Sn or Zn be boiled in it, will turn to violet. 



Occurs compact massive, granular, in thin plates, as 
imbedded grains, and as sand. Riurely in thicuc tabular 
or acute rhombohedral tetartohedral hexagonal crystals. 



Compare with Hematite (p. 83), Spinel (p. 86), Magne- 
tite (p. 89), Franklinite (p. 90), Chromite (p. 91) and 
Limonite (p. 102). 



Is used in the lining of puddling furnaces. 

It is very difficult to smelt and this fact makes other 
iron ores with which it may be associated less valuable 
than they otherwise would be. 



SESQUIOXWES. 
HEBIATITE aBOUP. 

Members. — Corundum, Hematite, Ilmenite. 
ComposHion. — Sesquioxides (MjO,). 



CryataUiiation. 

The group is not well characterized. 



Rhombohedral hemihedral and rhom< 
bohedral tetartohedral hexagonal. 




Fio. 38. — Mo« AgBta. 
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INTERMEDIATE OXIDES. 

SPINEL GROUP. 

234. SPINEL. MgO.AlA- Hardness 8. 

Lustre. — Vitreous to almost dull. 

Color. — Commonly black but also red, blue, green, 
yellow, and brown. 

Streak. — White. 

Brittle. Conchoidal fracture. 

Transparent to opaque. ju , ^.x"- u.. i 

B. B. — Infusible, but may change color. 

Occurs usually in simple or twinned octahedral crystals. 
Also as water-worn pebbles. 

The surface of some varieties is apt to be hydrated and 
so soft as to be easily scratched with a knife. 

Varieties. 

RUBY SPINEL or BALAS RUBY. 

A Magnesia Spinel, red in color and transparent to 
translucent. 

GEYLONTTE. 

An Iron Magnesia Spinel, dark green, brown or black 
in color and opaque. 

GHLOROSPINEL. 

A Magnesia Iron Copper Spinel, grass-green in color. 
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PIGOTITE or CHROME SPINEL. 



A Magnesia Chromium Iron Spinel, dark yellowish 
brown to greenish brown in color and translucent to nearly 
opaque. 

Note; All varieties contain Aluminum. 



Compare with Corundum (p. 81) and the other mem- 
bers of this group. 



The transparent varieties are semiprecious and are 
used as gems. 




Fig. 30. 



*5Wcw-g^LCL -V^w\w^'HaxTjO^. ^^V'^^^' 
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236. GAHMirE. ZnO.Al.Oa. Hardness 7.5-8. 

Lustre. — Vitreous to greasy. 

Color. — Daxk green to greeniah black, also bluish black, 
yellowish or grayish brown. 

Streak. — Gray or grayish green. 

Brittle. Conchoidal to uneven fracture. 

Sub-transparent to opaque. i\ i\ »A 

B. B. — Infusible and yields Zn tests with flux. 

Occurs in grains or octahedral crystals. 

Compare with Spinel (p. 86). 
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237. MAGNETITE. FeO.FeA. Hardness 5.5-6.5. 

Lustre. — Metallic to sub-metallic or dull. 

Color. — Iron black. 

Streak. — Black. 

Octahedral parting due to twinning often well developed. 

Strongly attracted by the magnet and is sometimes itself 
magnetic. 

Brittle. Sub-conchoidal to uneven fracture. 

B. B. — Practically infusible. 

Occurs compact and laminated massive, coarse to fine 
granular, as sand, and in octahedral crystals, the faces 
of which often show octahedral twinning striations or 
striations produced by oscillation of the octahedron and 
dodecahedron faces. 

Variety. 
LODESTONE. 

A natural magnet, possessing the property of polarity. 



This is the only mineral which is strongly attracted by 
the magnet. 



A very pure and valuable ore of Iron- 
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RUnLE GBOUP. 

Members. — Cassiterite, Rutile. 

Composition. — Dioxides. 

Crystallization. — Tetragonal, 



Additional. — Both are too hard to be scratched with a 

knife, are frequently of a brown color and 
adamantine lustre and often occur in 
" knee-shaped " twins. 




Fig. 35. — Rutile **Eightling," Arkansas. 



/m^- V 
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2S8. BSOOKITE. HO.. HaidiM» 5.5-4. 

Lustre. — Adamantine to sub-metallie. 
Color. — Brown, yellowidi, leddishy and Uaek. 
Streak. — White to yellowish or grayialL 
Brittle. Uneven to sub-conchoidal fracture. 

Translucent to opaque. jl, , » ^ 

B. B. — Infusible. Yields Ti test described under nmen- 

ite (p. 84.). 



Oocnn either in tldn, talralar, traaahieant, lirown ortho- 
rhombic oirsUlB, wliieh an oflea Ugfalgr mmWVid, or to 
black, opaque pyramidal oitsUIb wUeh are cftaa doll in 

lustre. 



The appeananee is distinctive. 
Too rare to have any use. 




Fio. 3d. 
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264. FntQLUBm. MnO,. Hardness 1-2J. 

Lustre. — Metallic to dull. 
Color. — Black to dark steel-gray. 
Streak. — Black, often sooty. 
Rather brittle. 
TJsnally soils the fingers. 

B. B. — Infusible, but becomes brown. 



Occurs in indistinct, probably pseudomorphic, crystals, 
as radiating needles or nbres, as velvety crusts, and, more 
rarely, granular to compact massive and stalactitic. 

OfUm found i^ alternate layers with Psilomelane (p. 106)* 



The hardness and streak are sufficient to distinguish 
Pyrolusite from all the minerals with which it is apt to be 
confused. 



It is used to decolorize glass when the tints are due to 
the presence of FeO, to color glass purple, in the manu- 
factiu^ of electric dry-batteries, chlorine, and oxygen, and 
as an oxidizing agent in many ways. 



>>:.'l?"i«A/^Y^ '^^\V^0^^ 4ll4-4•^^» 
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HYDROUS OXIDES. 

DIASPOBE GROUP. 
266. DIA8P0BE. AljO^.B.jO. Hardness 6.5-7. 

Lustre. — Vitreous. Pearly on cleavage face. 

Color. — Pink, violet, green, brown, yellowish, gray, white 
or colorless. Sometimes dichroic, violet and 
green. 

Streak. — White. 

Cleavage. — Perfect pinacoidal. 

Very brittle. €a ^ - , .- 

Transparent to sub-translucent. 

B. B. — Infusible and usually decrepitates. 

Occurs in thin scales, flat, prismatic orthorhombic 
crystals, and foliated massive. 

Compare with Lepidolite (p. 203) and Margarite (p. 207). 
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267. OORHin. Fe,Ot.H,0. Bnidasas 5-5.5, 

Lustre. — Sub-adamantine or silky to dulL 

Color. — Yellow, dark brown, Inrownish Mack. Rarely 
reddish but often blood-red by transmitted lig^t 

Streak. — Brownish to ochre-yellow. 

Cleavage. — Perfect pinacoidaL 

Brittle. 

Opa(]uc to translucent. -^ 4*^ - 4^ 



B. B. — Thin splinters fuse black and magnetic. 



Occurs fibrous or needle-like, foliated or in scales, as 
velvety crusts, botryoidal or reniform or stalactitic with a 
concentric and radiating structure, and in indistinet^ 
tically striated, prismatic orthorhombic crystals. 



Compare with Limonite (p. 102), from which it cannot 
usually be distinguished and with which it is classed com- 
mercially. 



An ore of Iron. 
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268. MAMOAMITS. Mn,0,HA Hardness 4^ 

Lustre. — Metallic to si^b-metallic. 
Color. — Iron-black to dark steel-gray. 
Streak. — Beddish brown to brownish black. 
Cleavage. — Pwrf act pinacoidaL . 
Brittle. 

B. B. — Infusible. 



Occurs in long, deeply striated, prismatic orthorhombic- V^ 
crystals with bualrpinacoids, in bundles of such crystals, 
and, rarely, massive, columnar, granular or stalactitic. 

Us ually associated ; ^ th other Mn mine rals. dlAX*^ 



The hardness and streak are sufficient to distinguish 
it from ell similar minerals. 




^'Y^ ct:=r^j^ja«^^^^ 



Www. r^vluc A^4.^H^.,UC WL^-o.ll>^ ^«.4^w«^Vw. 
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209. UMOVm. 2Fe^..3HO. HaidnnB 5-&5. 

LuAtre. — Sub-metallic, vamish-like, aSky, daSL 
Color. — Brown, yellow, nearly Mack. 
Htrcak. — TeUowiah brown. 

I^ H. — Thin splinters fuse black and magnetic. 



Occurs usually in botryoidal, stalactitic or manunillaiy 
f omu with a fine, fibrous radiated stmctuze and a vandih- 
like tnrface; also concretionary, massive and earthy. 



Varieties, 
BOG IRON ORE. 

Formed in marshy places. Usually loose or porous 
in texture and enclosing vegetation. 

YEUiOW OOHRE or UBIBER. 

Earthy material, canying clay, sand, etc. 

Compare with Hematite (p. 83) and Goethite (p. 100). 

It is the commonest ore of Iron but is of lowest grade 
and most impure. It is also used in the manufacture of 
some cheap yellow and brown paints. 
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261. BAUXm. A1,0,.2H,0. Hardness 1-3. 

Lustre. — Dull to earthy. 
Color. — White, yellow, red, brown. 
Streak. — Like color. 
Conchoidal fracture. ^. 

B. B. — Infusible. 



Occurs usually massive; also oolitic and clayey. Often 
shows round, conexetionaiy spots or rings in a lighter 
colored day-Uke material. Often colored red by FejO^ 



Compare wth Kaolinite (p. 220). 



Now the chief source of Aluminum. It is also used 
for basic furnace or converter linings and in the manu- 
facture of alum. 



\ 



^f»^,-*5C-b»,.0Ulu),^iCa/,.:^ 



^ 
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DIA8P0BX OaOUP. 



Members, — Diaspore, Goethite, Manganitei Umonitei 
Bauxite. 



Compositian, — Hydrous sesquioxides. 



CrystaUuation, — Orthorhombic and amorphous. 



The group is not well characterized. 
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262. BBUOm. MgO.H,0. HardnesB 2JS. 

Lustre. — Pearly or waxy to vitreous. 

Color. — White or tinted. 

Streak. — White. 

Cleavage. — Ck)od pinaeoidaL Oleavage plates flexible. 

Sectile. 

Usually translucent. t/.'x.'bSc "U 

B. B. — Infusiblei but glows brilliantly. 

Occurs in foliated masses, fibrous and, rarely, in tabular 
rhombohedral hemihedral nexagonal crystals. 

Compare with Muscovite (p. 202), Talc (p. 217) and 
Gypsum (p. 255). 






106 HANDBOOK OF MINERALS. 

209. PSILOMSLAinB. MnO, . H,0 + j^^j ' 

Hardness ±6. 
Lustre. — Sub-metallic to dull. 
Color. — Iron-black to dark gray. 
Streak. — Brownish or grayish black, shining. 
Smoothi oonohoidal fractoro* 
Opaque. 

B. B. — Infusible. 



Occurs in smooth, amorphous, botryoidal or stalaetitie 
masses, or in lajsrers with ^yrolnsito (p. 98). 



Varietiea. 
WAD or BOG MANOAHESE. 

Impure mixture of Mn, Fe, Co, Cu, Pb, etc., oxides. 
Usually loose and earthy with a brown streak and soft 
enough to soil the fingers. Sometimes harder and com- 
pact. 



The hardness, combined with the aiypearanee, is dis- 
tinctive of Psilomelane. 



This is the commonest Manganese ore and its uses are 
the same as described under Pyrolusite (p. 98), but its 
products are less pure. 
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ANHYDROUS CARBONATES. 

CALCITE GROUP. 

270. QALOITE. GaCOf HurdneBB 3. 

Lustre. — "N^treous to earthy. 

Color. — Colorless or white, and pale to deep shades of 
yellow, blue, red, violet, green, and brown to 
black when impure. 

Streat — White. 

Cleavage. — Very perfect rhombohedral at angles of 106^ 
6' and 74° 65^ being parallel to the " unit 
rhombohedron " ( 4-R ). 
A good parting parallel to — i R often de- 
veloped by twinnmg. 

Transparent to opaque. 
Double refraction very strong. 

B. B. — Infusible but becomes opaque and gives red 
flame. 

Basfly soluble with effervescence in cold, dilute 
HCn or in any other condition of that acid. 

Occurs in crystals, cleavable to compact massive, coarse 
to fine granular, staJactitic, nodular, earthy and, rarely, 
fibrous or lamellar. 

Varieties. 

Crystals. 

The crystallization is rhombohedral hemihedral hexa- 
gonal 

Most Calcite cr3n3tals are found to fall imder one of the 
following habits. 
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1. Flat rhonibohehrdl. — ^ R is main form. Called NAIL- 
HEAD SPAB. 

2. Steep rhmbohedrcd, — 2 R is main form. 

3. Steep scalenohedral. Acutely pointed and often com- 
plexly rounded with steep scalenohedrons the main 
forms. Called DOG-TOOTH SPAB. 

4. Prismatic. Long and slender. May show prisms of 
all three orders. Usually terminatea by habits 1 or 3, 
above. 

5. Tabular, Very flat rhombohedrons and scalenohe- 
drons with, rarely, a basal-pinacoid. 

On all varieties, striations d!ue to oscillation of faces are 
common. 

Twinning parallel to — i R is common and the basal- 
pinacoid is also sometimes a twinning plane. The former 
habit is not uncommon on massive, cleavable material 
and produces twinning striations on cleavage faces. 

In orienting broken material, remember that the verti- 
cal axis must come out at the intersection of three cleavage 
faces which make equal angles with each olher, 

lOELAND SPAB. 

Transparent, flawless, colorless, cleavable material 

Massive. 
SATIN SPAB. 

Fine fibrous with a silky lustre. 

ABGENTINE. 
Laminated, with a pearly lustre. 

MABBLE. 

Coarse to fine granular, crystalline. 
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UMECTONS. 

Dull, compact, noncrystalline. 

OOQUINA. 

A rock made up of shells, etc., cemented together into a 
hard mass. 

UTHOGRAPHIO STONE. 

A compact limestone with a very fine grained, even 
texture. 

MABL. 

Earthy material contammg much clay. 

OQLCnO UMESTONE. 

Composed of smaU spherical particles, looking like fish 
roe. 

pisouno umsTOME. 

Same as above but the particles are larger, often as 
large as a small pea. 



Soft, white, earthy material, being made up of the re- 
mains of deep sea organisms. 



Deposited from Springs, Streams or in Caverns. 

STALAOTITE, STALAGBOTE, MEXIOAN OmrX. 

Banded or concentric material, with a radiating struc- 
ture, formed in caves. Stalactites hang from tne roof 
and Stalagmites form on the floor, imder the drip of the 
former. 
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Banded material, deposited from streams or spi 

OALGABKOUB TUFA. 

Very porous Travertine. 

Compare with Aragonite (p. 118). 

Distiiiffiiished from all other similar minsrals 
test, cleavage or hardness. 



The uses of Calcite are very many. 

Iceland Spar is rare and valuable, being used 
cians. Marble and Limestone are important 
materials and the former is carved for various \ 
The latter is used in enormous q^uantities in th 
facture of Lime, as a flux in smelting, in the man 
of CO2 and other chemicals and in many arts and 

Coquina is a fine paving material. 

Lithographic Stone is scarce and valuable sinct 
stand many tests. 

The banded material often forms a beautiful a 
able ornamental stone. 



See Fig. 39. 
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871. DOLOMITE. (Ca, Mg) CO,. Hardness 3.5-4. 

Lustre. — Vitreous to pearly. 

Color. — White, pink, yellow, brown, gray. 

Streak. — White. 

Cleavage. — Perfect rhombohadral at angles of 106^ 16' 
and TS"" 46'. 

Translucent. 



B.B. — Infusible. Fragments eflsrvesee ▼igoronsly in 
warm, dilute HGl, but the action is very slow in 
cold acid. 



Occurs coarse to fine granular or compact massive, and 
in warped rhombohedral crystals, usually grouped with 
the sharp edges outward, forms other than the unit 
rhombohedron being rare. 



Varieties. 
PEABL SPAB. 

Crjrstals with a pearly lustre. Warped 

Rhombohedron. 

OOLDEN DOLOMITE. 

Crystals with a yellowish brown or golden coating. 

Distingnlshed from all similar minerals by add test 
and aiypearanoe. 

The uses are similar to those of Calcite, much Limestone 
being Dolomitic. It is not used, however, in making 
some of the chemical products made from Calcite (p. 107). 
EfMom Salts are made from Dolomite. 
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272. MAONE8ITE. MgCO,. BterdMM 4r4.5. 



Lustre. — Earthy when massive. Vitreous when crystal- 
lized. 

Color. — White, yellow or grayish when massive. Brown 
to black when crystallized^ due to organic im- 
purities. 

Streak. — White. 

Oonchoidal. fracture when massive. 

Cleavage. — Perfect rhombohedral at angles of 107^ 24' 
and 72^ 36' when crystallised. 

Opaque when massive. Opaque to translucent when 
crystallized. 



B. B. — Infusible. Will effervesce vigorously only in hot, 
concentrated, or boiling, dilute HOI. 



Occurs in chalk-like lumps, often associated with 
Serpentine (p. 214); also, rarely, fibrous and in steep 
rhombohedral crystals, showing a basal plane and resem- 
bling distorted octahedrons. Rarely, cleavable massive. 

The massive material should be compared with the 
Opal earths (p. 76), Chalk (p. 109),Hydrozincite(p. 127) 
and Thaumasite (p. 222). Compare crystals with Spind 
(p. 86). 

It is used as a lining for converters, etc., and in the 
manufacture of CO,, epsom salts and magneeda. 



1 
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873. fODXBITE. FeCO,. Hardness 3.5-4. 

Lustre. — Vitreous to pearly and dull. 

Color. — Brown or gray. Rarely greenish, reddish, yel- 
lowish or black. 

Streak. — White to yellowish. 

Gleavage. — Perfect rhombohedral at anglea of 107^ and 
73°. 

Translucent to opaque. o1.X'^-^»>cy 



B. B. — On charcoal, decrepitates, blackens, becomes 
magnetic and fuses with great difficulty in thin 
splinters. 

Will effervesce vigorously only in hot, concen- 
trated HOI. 



Occurs cleavable massive, coarse to fine granular and in 
warped rhombohedrons like Dolomite (p. Ill); also com- 
pact and earthy and, rarely, oolitic, botryoidal or fibrous. 



Varieties, 
8PHAES06IDEBirE or 0LA.T-IRO1I8TQNE. 



Compact material containing much clay, the former 
being concretionary. 



Compare with Sphalerite (p. 30), Dolomite (p. Ill) 
and Smithsonite (p. 115). 



A rather imcommon ore of iron, but it is so pure that 
the iron made from it conmiands a premium. 
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274. BHODOOHBOBira. MnCO,. Haidneas 3.5-4.5. 

Lustre. — Vitreous to pearly. 

Color. — Dark red or rose-red when transparent; pink or 

brownish red when translucent or opaque. 

Surface becomes black upon eoqKNnue. 

Streak. — White. 

Cleavage. — Perfect rhombohedral at an^^ of 107^ and 
73°. 

Transparent to opaque. 



B. B. — Infusible but decrepitates strongly and becomes 
gray, brown pr blacK. Will effervesce vigorously 
only in hot, concentrated, or boiling, dilute HCL 



Occurs cleavable massive, granular, in warped rhom- 
bohedrons like Dolomite (p. Ill), and in complexly 
modified rhombohedral crystals; also, rarely, compact, 
botryoidal and incrusting. 



The color will distinguish from all similar minerato 
except manganiferous Dolomite (p. Ill) and Rhodonite 

(p. 149). To distinguish from these, apply hardness and 
acid tests, respectively. 



Valueless, but is usually associated with ores of Silver, 
Manganese, Lead and Copper. 

See Fig. 40. 
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275. SBfflTHSONITE. ZnCO,. Hardness 5. 

Lustre. — Vitreous to resinous or dull. 

Ck)lor. — Brown, green, yellow or gray. White when pure. 

Streak. — White. 

Cleavage. — Perfect rhombohedral at angles of 107° 40' 
and 72° 20'. Not always very evident. 

Translucent to opaque. 



B. B. — Infusible. Effervesces vigorously in any kind of 
HGl except cold dilute. 



Occurs stalactitic, botryoidal or as crystalline crusts; 
also in dull lustered, earthy, cavernous masses. Rarely 
granular, powdery or in rhombohedral crystals. 



Variety. 
DRY BONE. 

The dull lustered, massive, cavernous material, resem- 
bling closely the substance from which it gets its name. 



Compare with Sphalerite (p. 30), Siderite (p. 113) and 
Calamine (p. 186). 



A very valuable ore of Zinc, since it requires no roasting 
before reduction. 
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Composition. — Carbonates. 

CrifstaUixtioii. — Khombobedral hemihedral hexago- 



Adilitianal. - 



t perfect 
at an angle of from 105° to 107° 40', 
varying with the composition. 
All are relatively soft, varying from 3 to 
5 with the composition. 
All effer\-esce in some condition of HCl, 
the ease of effer\-escence varying with 
the composition. 
All may liave a vitreous lustre. 




Cblcite, Ouray Couaty, Colorado. 
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Coior. — ^saaJly ^^iute: ^mennies yeflow, sr&j,. green or 

. 'j n yak- — White. 

Giiavac!?. — Mod* or p#i«jr pinaL*oMisJ. 
Frafrnir^. — .Sib-*roarhi)idsiL 
Trans*pan»nt ^i oruiifiiiirtMit. 

B. B. — LiTMbie. biit may wiiitea and £ill to pieces. 

■ffBLiaftogi ? i|^mwuii y in. eaid, tftete HCI, or in 



Or!ciir» ia 'iLstiniTt orthnrtimnhic czTstak which fre- 
quently *how -ftruLtiofLs ai^njs;*? the tenxiiiiatiooSy due to 
twinninir: ia repeatetily rwinnei «?nr5tals which closely 
T*tiV:vrih\ft a hexaffooal ba^sal pinaooid. prian, etc.: in 
racKatJTig aggregafees of afiirnlar erystals with a six-sided 
cr o M-i cct ion; also in eoral-hke ^hapos, stalactitic and in- 
crusting, sometimes columnar to fine fibrous. 

Variftieii. 
FLOS FEBBI. 



Ofriicatf!, interlacing and branching stems, closely re- 
H'rrriblirig Tree Corals. Associated with Iron ores. 

(Jofripare with Quartz (p. 68), Calcite (p. 107), Stronti- 
aiiite i\). 121) and Xatrolite (p. 196). 

Ilan^ly ih'vmvh in sufficiently large masses to pay to use 
10 manufacture of the products for which Calcite 
Ih UHcd. 



lyp^c 
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A decisive method of distinguishing between Calcite 
(p. 107) and Aragonite is the fouowing: 

Powder the substance to be tested and boil in dilute 
cobalt nitrate. U the substance is Galcite, the powder 
win turn to a green or blue, and^ if Aragonite^ to a lilac or 
purple. 

See Fig, 44. 





Fio. 41.— Twin. 



Fio. 42. 



tmfc^; 



^iiir. 




■-iz^. 










.''':'ir:» Jl Zlil=e= "f~lll!!l Z7!*:TIEltIT Slow • 
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Uj?^ :.i r*f.r.:r.jr b*;*?i:-3uaar a^d to adukomte idiite lead. 
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280. STRONTIANTTE. SrCOg. Hardness 3.5-4. 

Lustre. — Vitreous to greasy. 

Color. — White or colorless and pale shades of yellow, 
green and brown. 

Streak. — White. 

Cleavage. — Fair prismatic at angles of 117° 19' and 62° 41^ 

Translucent. 

S. G. — 3.7. 



B. B. — Fuses only on thin edges, but swells and shows 
Sr flame. 

Effervesces vigorously in very dilute, cold HCl 
but not in cold, concentrated HCl. 



Occurs in radiating aggregates of imperfect, prismatic 
crystals; sometimes granular, fibrous or in globular forms, 
and rarely in orthorhombic crystals, often showing pseudo- 
hexagonal twinning. 



Compare with Aragonite (p. 118). 



Large amounts are used in making the " red fire " of 
pyrotechny and in obtaining sugar from molasses, this 
being first precipitated as a Strontium compound. 
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P^^3- Hardness 3-3.5. 



Lustre. — Adamantiiie or greasy to 

Color. — White, gray or brown. 

Streak. — White. 

Cleavage. — Hone. 

Ven^ brittle. Conchoidjd fnctme. 

Transparent to nearly opaque. 

S. G. — 6.5. 



B. B. — Decrepitates and fuses very easilv, ^aelding a 
lead oxide sublimate and a globule' of Pb. 
EfEervesces vigorously in hot concentrated or 
boiling dilute HGl. 



Occurs in silky, prismatic masses ; granular to compact 
massive : as disseminated grains, often in Limonite (p. 102) ; 
impure and earthy; rarely as orthorhombic crystals; fairly 
frequently as star-shaped twins; sometimes stalactitic or 
fibrous. 

Compare with Anglesite (p. 250). 

Frequently carries Silver and is a valuable ore of that 
metal, as well as of Lead, since it requires no preliminary 
roasting before smelting. 



See Fig. 45. 
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AaAOOHTTE QKOUP. 

Members. — Aragonite, Witherite, Strontianite, Ceruasite. 
Composition. — Carbonates. 
Cri/slaUizalion. — Orthorhombic. 



AddiUoTial. — All effervesce in some condition of HCl, 
are usually white, and are between 3 and 4 
in hardness. 
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HYDROUS CARBONATES. 

288. MALAGHTTE. CuCOa.CuO.HA Hardness 3.5-4. 

Lustre. — Silky to dull. Crystals are sub-adamantine. 
Color. — Bright, emerald green. Often nearly black on 

exposed surfaces. 
Streak. — Green, paler than the color. 
Cleavage. — None. Uneven fracture. 
Translucent to opaque. 

B. B. — On charcoal, decrepitates and fuses to a mass of 
metallic Cu, yieldmg Cu flame. 
Effervesces vigorously in any condition of HGl. 

Occurs massive or as crusts, with a botryoidal or stalacti- 
tic surface, a radiating structiu^, and a silky lustre; often 
compact fibrous and banded; also in indistinct, vertically 
striated, acicular monoclinic crystals; sometimes granular 
or earthy. 

Usually associated with other Copper minerals as an 
alteration product, and with Limonite (p. 102). 

Compare with Atacamite (p. 66), Olivenite (p. 236) and 
Conichalcite (p. 239). 

An oxidized ore of Copper and the compact, banded 
varieties are cut and polished for use as an ornamental 
stone and in jewelry. 



126 HANDBOOK OF MINERALS. 

280. AZUBin. 2GuGO,.CuO.H,0. Haidneas 3.5-4 

Lustre. — Vitreous. 

Color. — Dark btoe to amzo-bfais. 

Streak. — Blue. 

Brittle. Conchoidal fracture. 

Transparent to opaque. 



B. B. — On charcoal; decrepitates and fuses to a mass of 
metallic Cu, yieldii^ Cu flame. 
gftorv e s ces yigoroiisly in any eondifeiaa off HOL 



Occurs massive, or in crusts with a Tdvetj mpearing 
and botryoidal surface, or as sharply crystiJlised l^t very 
complex, glassy monocHnic crystaJSy usually t»KiiUr in 
habit; also earthy. 

Usually associated with other Coj^per minerals as an 
alteration product, and with Limonite (p. 102). 



Compare Yiyianite (p. 238). 



An oxidized ore of Copper, is cut and polished for 
jewelry, and is manufactured into a poor grade of paint. 
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291. HYDROZINGITE. 3ZnC03.2H20. Hardness 2-2.6. 

Lustre. — Dull. 

Color. — White, grayish or yellowish. 

Streak. — White. 

Conchoidal fracture. 

Opaque. 



B. B. — Infusible. Eftervesces vigorously in any con- 
dition of HGl. 



Occurs in chalk-like or earthy masses; as incrusta- 
tions, sometimes with a concentric structure, and, rarely, 
stalactitic or pisolitic. 

Usually associated with Smithsonite (p. 115), or other 
Zn ores as an alteration product. 



Compare with Infusorial earth (p. 76), Chalk (p. 109) 
and Magnesite (p. 112). 



Does not occur in quantities sufficiently large to allow 
of profitable working as an ore of Zinc. 
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FELDSPAR SERIES. 

Members. — Orthoclase, Microcline, Albite, Oligoclase, 
Labradorite, Anorthite. 



Composition, — Silicates of Aluminum and Potassium 

or Aluminum and Sodium and Calcium, 
one or both. 



Crystallization, — Monoclinic or triclinic, the forms be- 
ing very similar. 

Additional, — All have a hardness of about 6, a vitreous 
lustre, two imequally good cleavages at 
an angle of exactly or nearly 90°, and 
are apt to be rather light colored. 

« 

The following table shows the principle upon which the 
subdivisions according to composition are based. 



Acid Feldspars 
(Over 60% SiO^) 



' Orthoclase 
Microcline 
Albite 
Oligoclase 



Alkaline Feldspars 
[The alkalies (Na 
and K) prominent]. 



Basic Feldspars ( Labradorite 1 Lime Feldspars 
(Under 609b SiO^) [ Anorthite J (Large amounts of 

CaO present.) 
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ANHYDROUS SILICATES. 

FELDSPAR SERIES. 
OBTHOCLASE GROUP. 

818. 0BTH0GLA8K. KAlSi.O,- HaidneaBa 

Lustre. — Vitreous to dull or itony. 

Color. — Flesh-red to gray, yellow, white or oolorieas; 
rarely green. 

Streak. — White. 

Cleavage. — Perfect basal and sHffhtly leas pecfaet cttno- 
pinacoidal at angle of 90^. 

Brittle. 

Transparent to opaque. 



B. B. — Very thin splinters are fused with difficulty, giving 
K flame. 



Occurs in cleavable or granular masses and in simple or 
twinned, monoclinic crystals; rarely crypto-crystallme or 
lamellar. 



Varieties. 

Crystals. 

Both simple and twinned crystals invariably show a 
basal- and a clino-pinacoid with a prism, and a + ortho- 
dome is almost always present. Other forms are some- 
times shown. They may be divided into th6 following 
three habits : 



ANHYDROUS SILICATES. 181 

1. Elongated parallel to the dino axis. This lype is the 
commonest. 

2. Elongated parallel to the vertical axis. 

3. Tabular parallel to the syimnetry plane. This habit 
is rare. 

In orienting crystals, remember that you must hold them 
so as to make a basal- and a clino-pinacoid and a prism 
prominent forms, though the prism is not as prominent 
as the others in the second habit. 

The three types of twinning to which Orthoclase crystals 
are subject — described in the order of frequency of occur- 
rence — are as follows: 

1. Carlsbad: Usualljr interpenetration, but sometimes 
contact twins, twmning plane being the ortho-pinacoid 
and the plane of union, the clino-pinacoid. 

2. Baveno: Contact twins, the planes of twinning and of 
imion being a dmo-dome. 

3. Mannebach: Contact twins, the planes of twinning 
and of imion being the hasal-pinacoid. 

These three types of twinning affect the cleavage as 
follows: 

Carlsbad: Breaks up the basal cleavage into right and 
left portions, one of which will flash hght after turning the 
specimen around its ortho axis to a little over 60° from the 
nash of the other portion. The clino-pinacoidal cleavage 
is unaffected. 

Baveno: Interchanges the two cleavages, bringing two 
j)erfect and two sUghfly less perfect cleava^ together on 
opposite sides of the specimen. 

Mannd)ach: Does not affect the cleavages. 

ADULABIA. 

Transparent, colorless, monoclinic crystals, showing a 
prism and basal-pinacoid as the main forms, thus closely 
resembling rhombohedrona. Often coated with green 
Oblorite ^. 210). 
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VALKKCUHITE. 



'Pr»nmhuimntt%r apAqnm inal»rift.l, CTytalH— li Hfc^ f JTlltlrit 



8AHADINE. 

Qrluay, traaqpannt crystabi or gniui imbedded in 
relatively recent, acid volcanic rocks. 



Compare with the other Feldspars, Rhodonite (p. 149) 
and Wemerite (p. 170). 



The light colored varieties are used in the manufacture 
of glass and porcelain. 



Ranks next to Quartz in frequency of occurrence. 




w 




Fig. 46. 
Oarlsbad Tmn, 



Fig. 47. 
Adularia. 



Fig. 48. 
BavenoTwin. 
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315. MIGROGLINE. KAlSisO,. Hardness 6. 

Lustre. — Very brilliant vitreous on cleavage faces to dull 
or stony. 

Color. — White, yellow, gray, red, and bright green, 
called AMAZON STONE. 

Streak. — White. 

Cleavage. — Perfect basal- and slightly less perfect 
brachy-pinacoidal at angle of about 89° 45'. 

Brittle. 

Transparent to opaque. 



B. B. — Very thin splinters are fused with difficulty, 
giving K flame. 



Occurs in cleavable or granular masses and in simple 
or twinned crystals exactly like Orthoclase (p. 130) in 
habit and twinning excepting that they are triclinic. 

A combination of the Albite and Pericline types of 
twinning — see under Albite (p. 135) for a description of 
these — often produces a cross-hatched or grating-like 
appearance on the basal-pinacoid. 



Compare with the other Feldspars, Rhodonite (p. 149) 
and Wemerite (p. 170). 

Much that is called Orthoclase is really Microcline, it 
being often impossible to distinguish between the two 
except optically. 



Used for the same purposes as Orthoclase (p. 130). 
Amazon Stone is used in jewelry. 

See Fig. 49. 
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ORTHOOLASE QBOUP. 

Members. — Ortlioclase, KficrocUne. 

Compositiov. — KAlSi,0,- 

Crysialliioiion. — Monoclinic and triclinic. 

Additional. — These species are almost identical, the 
slight aifferences being noted on the 
preceding pages. 

To distinguish the members of the Orthoclase Group . 
from the minerals in the Plagioclase Group, which 
follows, remember that the former are very apt to weather 
to a reddish or reddish brown color, and to occur in 
rather compact, thickset crystals which often show the 
effect of Carlsbad twinning (p. 131) on the better cleavage. 
The frequent association with Quartz (p. 68) is often 
useful. 

The abo\'e jKtints are particularly applicable to the 
fcldsiiars occurring in rocks. 




amoky Quarti on Alblte. 
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PLAGIOCLASE GROUP. 

316. ALBTTE. NaAlSi,0,. Hardness 6-6.5. 

Lustre. — Vitreous to pearly. 

Color. — White or tinted light shades. Sometimes shows 
a delicate, bluish chatoyancy. 

Streak, — White. 

Cleavage. — Perfect basal-, and slightly less peirikict 
bracliy-pinacoidal at angle of 86^ a4^ 

Brittle. 

Transparent to opaque. 

B. B. — Small pieces fuse at under 4, giving Na flcune. 

Occurs in masses made up of straight or curved laminae, 
coarse to fine granular, and in small, tabular, tridinic 
crystals. 

Almost invariably shows fine, albitic twinning striations 
on the better cleavage — basid — parallel to the poorer 
cleavage — brachy-pinacoidal. The basal-pinacoid is also 
thus striated. 



Tvnnning. 

Albite occurs twinned after the Carlsbad, Baveno and 
Mannebach laws (p. 131) but these are comparatively 
rare. 

The common types are : — 

1. AJbiie or albitic: Contact twins, usually polysyn- 
thetic, the planes of twinning and union being the brachy- 
jyinacaid, tnus giving rise to the striations mentioned 
above. 

2. Peridine: Contact twins, usually polysynthetic, 
the planes of twinning and imion being a possible macro- 
dame, sometimes producing striations on the brachy- 
pinacoid or poorer cleavage. 



xaft 3A3DaaaK o^ MrsmmALS. 



js jmuoieiaiat <x «. 



Fi«. 
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317. OUOOaLAflE. Ab.An-AM^.* Hardness &-7. 

Lustre. — Vitreous to pearly. 

Color. — White, reddish, grayish or greenish. 

Streak. — White. 

Cleavage. — Perfect basal- and slightly less pezfect braehy- 
pinacoidal at angle of 88° 82^ 

Brittle. 

Transparent to opaque. 

B. B. — Fuses easily to a clear or enamel-like glass. 

Occurs usually deayable massiye; sometimes compact, 
and, rarely, in simple or twinned, triclinic crystals like 
Albite (p. 135). 

The oystals and cleayable massive material almost 
always show albitic twinning striationa (p. 135). 

Varietiea, 
SUNBTONE. 

» 

Shows internal yellowish or reddish fire-like reflections 
from Hematite (p. 83) scales. 

• • 

Compare with the other Feldspars. 

♦Na,0 . Al A . 6SiO, - Ab - Albite. 
CaO . AljO. . 2SiO, - An- Anorthite. 
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330. PEOTQUTE. HXaCa^ (SiO,),. Hardness 5. 

Lustre. — Silky to almost vitreous. 

Color. — White or grayish. 

Streak. — White. 

No cleavage apparent. 

Brittle. 

Nearly translucent to opaque. 



B. B. — Fuses very easily to a white enamel. May give 
out light when broken in the dark. 



Occurs as sharp, radiating fibres or needles, sometimes of 
great length ; rarely in distinct monoclinic ciystals. 

The compact, radiating fibrous material is very tough 
and often cjuite soft, due to alteration. 

Sometimes found massive, fine grained and very tough. 

Often associated with Galcite(p. 107),Prehziite (p. 184), 
Zeolites (p. 191), etc., in cavities in basic, eruptive rocks. 



Compare with WoUastonite (p. 147),Tremolite (p. 151), 
Xatrolite (p. 196) and Thomsonite (p. 198). 
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TRICUNIC PYROXENE GROUP. 
335. RHODONITE. MnSiO,. Hardness 5.5-6.5. 

Lustre. — Vitreous to dull. 

Color. — yBrownish red to rose-pink. Often coated with 
black MnOs, if it has been exposed to the air. 

Streak. — White. 

Cleavage. — Fair prismatic at angle of 87^ 32^ and poor 
basaL 

Brittle. 

Transparent to opaque. 

B. B. — Blackens and fuses easily. 

Occurs deavable to compactly granular massive, as 
disseminated grains, and as triclinic crystals which are 
usually rough with rounded edges. 

Often associated with Galcite (p. 107), Franklinite (p. 90) 
and Willemite (p. 168) ; also with Tetrahedrite (p. 57) and 
Iron ores. 

Varieties. 
FOWLEKITE. 

Zinciferous, pink crystals or foliated masses. 

Compare with Rhodochrosite (p. 114) and Orthoclase 
(p. 130). 

Is used in making violet glass or glaze and is sometimes 
polished for inlaid work. 
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) 



Members of the Orthorhambic Pyroxene Group — Ensta- 
tite, Hypersthene. 



Members of the Monodinic Pyroxene Group, — Pyrox- 
ene, Spodiimene, Wollastonite, Pectolite. 



Member of the Tridinic Pyroxene Group, — Rhodonite. 



Composition. — Silicates of several bases, not including 

the alkalies. 



CrystaUizatum, — Orthorhombic, monoclinic and tri- 

clinic. 



Additional. — All Pyroxenes have poor prismatio cleav- 
age, at an angle of about 87^, and a 
nearly square or octagonal cross-section. 



MOXOCLIMC 






338. AMPHEBOUB. 






Lustre. — Vitreous to alkv. 

Color. — WTiite to Mack thnyizL rrav ijji riitr.T *Cib-i»-» 'c 

green. 
Streak. — White or ietwimsIl 
Cleavage. — Ptofect pnsmalic at ai^ flf 124' U'. 
Brittle to flexible and to«jrfk. 
Transparent to opaque. 

B. B. — Easily to diflicultlv fi-frrjfr zo & d&Hc — ^jzifz- 
times magnetic — das^. 

Occurs usually in piiwnatfir mflnoriiiric cryBUls with an 
acute rhombic or hexagonal croaa ■cction; also librotia; 

sometimes colunmar or coarse to fiue grarjiilar: rarely 
lamellar. Sometimes crystals are \w\ui^ parallel to the 
ortho-pinaeoid, making them appear to be hemimorphic 
orthorhombic. 

Xon-<ilum inouJi. 

TBEMQLITE. CaMg. 

White to gray material, usually bladed and deeply 
striated or fibrous, often showing a silky lustre. 

AOnNOLTTE. CaMgFe. 

Green, bladed, sometimes transparent crystals, usually 
very long and lying in great confusion as to direction. 



I 
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NEPHBTTE or JADE. CaMgFe. 

Extremely tough, fine grained, compact material, 
varying in color from white to dark green. 



ASBESTU8. 

Any variety of Amphibole except those containing 
much Al, occurring in long, fine, flexible, easily separable 
fibres. 

MOUNTAIN LEATHER and CORK. 

Thin sheets and thicker pieces of interlaced fibres, 
often hydrous and white to gray or yellowish in color, and 
so light that they float on water. 



URALTTE. 

Amphibole pseudomorphous after Pyroxene (p. 144), 

Aluminous. 
EDENTTE. CaMgAl. 
White to light green. 

HORNBLENDE. 

Dark green to black, often possessing a horn-like lustre. 
Crystals often appear to be rhombohedral hemihedral 
hexagonal. 

Compare Tremolite with Wollastonite (p. 147) and 
Pectolite (p. 148). 

Compare Actinolite with Cyanite (p. 177) and Tourma- 
line (p. 187). 



^ 
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Compare Asbestus with Crocidolite (p. 154) and ChryBo- 
tile (p. 214). 

Compare Hornblende with Augite (p. 145) and Tourma- 
line (p. 187). 

The many uses of Asbestus are well known. 

Jade has been used since prehistoric times for the manu- 
facture of weapons, it being the toughest known stone. 
In China and India it is still carved into ornaments, etc., 
and is Mghly valued. 



See Fig. 52. 



z2:> 




Fig. 51. 
Hornblende. 
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Mt. COEKKHDOUTE. NaFe(SiO,),. FeSiOt. Hatdnessl 

Luslt^. — Sfiky to dull. 

Color. — Dark lavender-blua or dark green. 

Streak. — Like color. 



0|wwme; 



B. B. — Fuses easily with intiunescence to a black, 
magnetic glass, yielding Na flame. 



Oocurs in compact, fibrous masses, identically like 
Asbestus (p. 152) in structure. 



Variety. 
TIGER EYE or GAT'S E7E. 

A hard, altered, siliceous variety, deep brown to light 
yellow in color, and possessing a highly chatoyant lustre. 

Compare with Asbestus (p. 152) and Chrysotile (p. 214). 

The Tiger Eye takes a high polish and is used, either in 
its natural color or artificially tinted, as an ornamental 
stone and in cheap jewelry. 

See Fig. 53. 



ANHYDROUS SlUCATBS. 



Members. — Amphibole, CtoridoUte. 



CrystdHiioHon. — Monodinic 



Additional. — All Amphiboles hare a perfect prisnatic 
cleavs^ at an an^e of about 124°, and a 
rhombic or hexagonal cross-section. 
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344. BEBTL. Be^Al^ (SiO,)^. Hardness 7.6-8. 

Lustre. — Vitreous. 

Color. — Shades of green and blue; also yellow^ white and 
colorless. 

Streak. — White. 

No cleavage. Oonchoidal to uneven fracture. 

Brittle. 

Transparent to translucent. 

B. B. — Infusible, but sometimes becomes cloudy. 



Occurs cr3rstalline or compact to granular massive^^ and 
in holohedral hexagonal crystals which are imstriated 
and often show a flat termination. 



Varieties. 
EMERALD. 

Deep green, transparent material. 

AQUABCABINE. 

Beautiful greenish blue, transparent material. The 
name is also applied to stones that are blue without any 
tint of green. 

Compare with Quartz (p. 68), Topaz (p. 174) and 
Tourmaline (p. 187). 

The trancfparent material makes valuable gems. 

See Fig. 54. 
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363. lOUTE. Ha j ^| ^^.Si^oO^. Hardness 7-7.5. 

Lustre. — Vitreous to resinous. 

Ck)lor. — Light, dark, or smoky blue ; sometimes gray or 
yellow. 

Streak. — White. 

Ho cleavage. Subconchoidal fracture. 

Brittle. 

Transparent to translucent. 

Dichroic. — Blue and yellow. 

B. B. — Practically infusible but may become opaque. 

Usually occurs crystalline massive or as imbedded 
grains looking much like blue Quartz (p. 68); also in 
short, prismatic orthorhombic crystals. 

Compare with Quartz (p. 68) and Nephelite (p. 159). 

Occasionally cut as an ornamental stone. 
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367. NEPHEUn. (S&,K)^fiijOu. Hardness 5.5-6. 

Lustre. — Vitreous to greasy. 

Color. — Oreenish or bluish gray, reddish brown and 
sometimes white or colorless when in crystals. 

Streak. — White. 

Cleavage. — Hexiagonal prismatic, good to absent. 

Brittle. Subconchoidal to conchoidal fracture. 

Transparent to nearly opaque. 



B. B. — Usually fuses easily to a colorless glass. Some 
of the massive varieties fuse with great diflSculty, 
however. 



Occurs cleavable or non-cleavable crystalline massive, 
as imbedded grains or short, hexagonal crystals usually 
showing only a prism and basal plane and yielding square 
and six-sided cross-sections perpendicular and parallel to 
the vertical axis. Sometimes occurs colunmar massive. 



Variety, 
ELAEOUTE. 

Massive, greasy lustered material. 

Compare with Quartz (p. 68) and lolite (p. 158). 
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860. OAVOBinTX. H^a^(Na0OJ,A]«(SO4)^ 

Hardneas 5-6. 

Lustre. — Sub-vitreous or greasy. 

Color. — Yellow, white, ff^y, green, blue, and reddish. 

Streak. — White. 

Cleavage. — Good hexagonal prismatic. 

Transparent to translucent. 



B. B. — Fuses very easily with intumescence to a white 
blebby glass. 
Kflervesces vigorously in hot dflate HOL 



Occurs usually as imbedded grains or massive; rarely 
in prismatic hexagonal crystals. 



The fusibility and acid test are completely detenniziaftive. 
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362. SODALTTE. Na^ < A > AloSisO,*. Hardness 6.6-6. 



I. Na^ 5 Q j AlaSi30,,. 



Lustre. — Vitreous or slightly greasy. 

Color. — Blue, gray, greenish, yellowish, white. 

Streak. — White. 

Cleavage. — Poor to good dodecahedral. 

Brittle. Conchoidal to uneven fracture. 

Transparent to translucent. 



B. B. — Fine splinters are fairly easily fusible with intu 
mescence, yielding a colorless glass. 



Occurs massive and in disseminated grains ; also in con- 
centric nodular forms and, rarely, in holohedral isometric 
crystals. 



Compare with Fluorite (p. 64). 
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(OH) 
809. ZUMYm. (AIJF k).AUSiA>- Hardness?. 

Liwtre. — Vitreous. 

(jolor. — Colorless or white. 

Btnjak. — White. 

(jlc?avage. — Fair + and — tetrahedraL 

Transparent to opaque. 

H. H. — Infusible, but becomes opaque and looks like 

por(;elain. 

()(;(;urH in small, sharply crsrstaUised tetrahedrons, 
imbedded in a white, earthy rock, or mixed with Guiter- 
inanite, a >iulphi(le of As and Pb. 

The crystals are usually unmodified by any forms 
except sometimes a negative tetrahedron. 

Compare with Horacito (p. 242). 
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GARNET GBOUP. 



370* aABNET. 



Mg 

Fe 

Mn 



Al 
Fe 
Mn 
Cr 



(SiOJ,. Hardneas 6.5-7^. 



Lustre. — Vitreous to leonous. 

Color. — Red, brown, yellow, white, black, green. 

Streak.— White. 

Cleavage. — Hone usually apparent. Rarely, dodecahed- 
nd. 

Brittle. Uneven fracture. 

Transparent to opaque. 

B. B. — All varieties but Uvarovite fuse fairly easily, 
alwasrs fusing to a darker color tiuun tibi^y were 
originally, some becoming magnetic. 

Occurs usually as more or less modified dodecahedral or 
trapezohedral isometric crystals imbedded in mica or other 
schists, the faces being often striated; also as druses, 
granular, lamellar or compact massive, and as rounded 
grains m aDuvial material. 



Varieties, 

aBOSSULABTTE or ESSONTTE. CaAl. 

White, yellowish, yellowish brown, pale green, pale 
roae-red. 



PYBOPE. 

Deep red to nearly black, 
then a semi-precious gem. 



MgAl. 

Often transparent and is 
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ALMAHDm. FeAL 

Deep red; transparent^ to brownish red or black, trans- 
lucent to opaque. Includes both semi-precious and com- 
mon Garnet. 



I. MnAL 
Dark purplish red to brownish red. 

AHDBADITE. GaFe. 

Many colors but lacking transparency and including 
much of the common Garnet. 

X7VAB0VITE. CaGr. 
Emerald-green, infusible crystals. 

Compare the massive material with massive Vesuvi- 
anite (p. 172), Ghondrodite (p. 185) and Tounnaline 
(p. 187). 

Garnet is a very important abrasive substance and 
many of the transparent varieties make beautiful, semi- 
precious gems. 

See Fig. 55. 
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371. SOHORLOMTTE. 3CaO. ^ ^? ^ Oa-S | .^i ^ O^. 

Hardness 7-7.5. 
Lustre. — Vitreous. 

Color. — Black, often iridescently tarnished. 

Streak. — Orayish black. 

Oonchoidal fracture. Brittle. 

Translucent to opaque. 

B. B. — Fuses fairly easily and quietly to a black magnetic 
glass. 

Occurs usually massive. 

Compare with Allanite (p. 182) and Samarskite (p. 227). 
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OABNET OBOUP. 

Members. — Garnet, Schotlomite. 
Composition. — Silicates of several baaea. 
Crystalligatian. ■ — Holohedral isometric. 



- Both have a vitreous lustre, a hardne: 
of about 7, fuse in a similar n 
are without cleavage. 



m 



a. 54, — Beryi, Chaffee County. Colorado. 



Fla.BS, — Garnet (neiffht, Slba.) 
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376. OHRYSOUTZ. V^H SiO. Hardness 6.5-7. 



I. asio. 



Lustre. — Vitreous. 

Color. — Bottle-green. By oxidation of the Fe becomes 
very dark green or reddish brown. Yellow- 
green when fine grained. 

Streak. — White or yellowish. 

No cleavage. Oonchoidal fracture. Brittle. 

Transparent to opaque, when the Fe has oxidized. 

B. B. — Usually infusible, but loses color. 

Occurs in coarse to fine granular masses, as disseminated 
grains, and, rarely, as rectangular orthorhombic crystals 
or as sand. 

Variety. 

PERIDOT or EVENING EMERALD. 

Yellowish green transparent material which, when cut 
and polished, forms a semi-precious gem. 

Compare with Willemite (p. 168) and Epidote (p. 181). 

Large grains or crystals without flaws are valuable gem 
material. 
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381. WILLEMITZ. Zn2Si04. Hardness 5.5. 

Lustre. — Weak vitreous or resinous to dull. 

Color. — (Ireen or yellow when pure, but often brown or 
flesh colored. 

Streak. — White or grayish. 

Cleavage. — Poor hexagonal prismatic to none. 

Brittle. Conchoidal to uneven fracture. 

Transparent to opaque. 

B. B. — Glows and fuses with difficulty on the edges to a 
white enamel. On charcoal, gives sublimate of 
zinc oxide after long heating. 

Usually occurs granular or in rather thick, prismatic, 
rhombohedral hemihedral hexagonal crystals; rarely 
massive. The (Tystals are rarely long and slender. 

Often associated with Zincite (p. 80), Franklinite (p. 90), 
Calcite (p. 107), and Rhodonite (p. 149). 

Variety. 
TROOSTITE. 

Thick prismatic, gray or flesh colored crystals. 

Compare with Rhodonite (p. 149), Wemerite (p. 168) 
and Apatite (p. 230). 

A valuable ore of Zinc. 
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SGAPOUTE 6B0UP. 

386. MEIONITS. Ca«AleSi«0». Hardness 5.5-6. 

Lustre. — Vitreous. 

Color. — Oolorless or milky white. 

Streak. — White. 

CleavagQ. — Prismatic at angle of 90^, good to absent. 

Brittle. Gonchoidal fracture. 

Transparent to translucent. 

B. B. — Fuses easily with intumescence to a white 
blebby glass. 

Occurs in pyramidal hemihedral tetragonal crystals 
which are usuaUy apparently holohedral; also in crystal- 
line grains and massive. 

Compare with P3rroxene (p. 144) and Wemerite (p. 170). 



170 
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887. WEBHSSm. NayCa,AI^O« HaidoeaB 5-6. 

Lustre.— Vitreous to dull, the latter bdng often oonfined 
to the outside. 

Color. — White, ff^^Yf lilac, greenish and other light tints. 

Streak. — White. 

Cleavage. — Poor to good, parallel to direet and in- 

dlreet tetragonal prisma. 

I brittle. 

Translucent ^o opaque. 

B. B. — Fuses easily with intumescence to a white 
blebby glass. 

Occurs as large, dull tetragonal crystals that are really 
pyramidal hemihedral but are usually apparently holo- 
nedral ; also cleavable, columnar or granular masfflve. 

Cleavage or crystal surface often shows a characteristic 
fibrous appearance. 

Compare with Orthoclase (p. 130), Spodumene (p. 146). 
and Meionite (p. 169). 




Fig. 66. 
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80APOLITX aaoup. 

Members. — Meionite, Wemerite. 

Composition. — Calcium Aluminum silicates, with or 

without Sodium. 

CrystaUvsoHon. — Pyramidal hemihedral tetragonal. 

AddUwndl. — Both may have a vitreous hisire, a 

hardness of between 5* and 6 and both 
fuse in a similar manner. 



( 
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894. ZIBOON. ZrSiO*. Hardness 7.5. 

Lustre. — Adamantine to vitreous. 

Color. — Usually gray or brown when opaque, and red 

when transparent; also yellow and green. 
Streak. — White. 
Cleavage. — None. 
' Brittle. Conchoidal fracture. 
Opaque to transparent. 

B. B. — Infusible, but entirely loses color. 

Occurs usually as small, sharply cut tetragonal crystals 
with a prism and rather flat pyramid of the same order 
as the main forms; also as highly modified crystals, 
irregular forms, and in grains. 



Varieties, 

H7A0INTH or JAGDITH. 

Transparent, red, orange, or brown gem material. 

JARGON. 

Transparent, white or smoky material sometimes used 
as a substitute for Diamond (p. 1). 

The appearance is usually distinctive. 

A semi-precious gem. Zirconium oxide may be used < 
as a substitute for lime in the oxyhydrogen lantern. / 




\ I 



Fig. 57. 
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HardnRSB 6-7. 






"^-ii -;^ — AcIhi 1b wig ffc—Mfcl, cfteii mdistinct on 



, ^^irSTiii.'^r:: 7r TraaataeeaL 



vu*? ni t ' >^ Ibv sbA riHMdv, iidirtiBGllj^ teniiiiuit6d 
srshartimdnr cETSBik: jJac" oohnzmar or fibmis massive, 



...r.v.vjT vr± Trs=a:£w (p. 151), Andahisite (p. 175) 

7bf ir'ii^r-Ir :».'c:nftr** nhiwis variety was much used 
for r;&£:T;c i=:ip>^=>e!nts asd weapons duriDg the " Stone 
A^/' be'-.rj: ^j^.-^ as lou^h as Jade (p. 15^. 
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400. OYANTTE. Al^SiOs. Hardness 4-7. 

(See below.) 

Lustre. — Vitreous to pearly on cleavage face. 

Color. — White or light blue; sometimes gray, green or 
black. The white material is very often streiUced 
with blue. 

Cleavage. — Perfect macro-pinacoidal, a fair brachy- 
pinacoidal at an angle of 73° 56' with the 
first, and a basal parting at an angle of 78° 
30' with the first and at an angle of 86° 45' 
with the second. The last two often appear 
as cracks on the perfect cleavage. 

Brittle. 

Transparent to translucent. 

B. B. — Infusible. 

Occurs in long, bladed triclinic crsrstals; sometimes 
fibrous. 

The hardness is 4-6 on the cleavage face parallel to the 
direction of elongation and 6-7 perpendicular to this 
direction. 

The appearance and hardness test are usually perfectly 
distinctive. 

The transparent varieties are sometimes used as gems, 
the blue material resembling Sapphire (p. 82). 

See Fig. 60. 
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401. DATOLTTE. Ca(B0H)Si04. Hardness 5-5.5. 

Lustre. — Vitreous to dull. 

Color. — Golorless, white or greenish when in crystals; 
greenish, reddish or yellowish when massive. 

Streak. — White. 

Cleavage. — None. 

Brittle. Conchoidal to uneven fracture. 

Transparent to opaque. 



B. B. — Fuses very easily with intumescence to a clear 
glass, yielding B flame. 



Occurs as groups of very complex, glassy monoclinic 
crsrstals lining cavities in "Trap" rocks; also crsrpto- 
crystaUine or flint-like ; rarely botryoidal with a radiating 
structure. 

The lack of cleavage or the hardness will serve to dis- 
tinguish this from all similar species. 
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406. ZOmTE. HCa^\l^i,0,,. Hardness 6-6.5. 

Lu^re. — Vitreous. 

Color. — Qray or piiik; sometimes brown or green. 

Stivak. — White. 

iVciv^u^. — Fulect brachy-pmacffidal 

Bh:tk\ 

Tr^r,$iv*nMU to translucent. 

K :^ - Swells and fuses to a white, blebby glass. 

v\v,.7> .". iiivplv verticallv striated or furrowed ortho- 
'^ -.■•>; vr>>:Al> which rarely show distinct terminations; 
.i.>t.^ .v'v.y.5).-: :o ciMTable, cohnnnar massive; sometimes 
,t! v->v<: r.: r. u> or v:r\-ptoorystalline. 



Varieties. 



W:\K [:\ -.vl^r sr. i o!:e:: almo^ fibrous in structure. 

S4X7SSUBITB. 

A viull. tough, ov^niixao:. cryptocrystalline mixture of 
^neral mineral?. bei::c -jrinoipallv Zoisite with more or 
U\^ .\lbite p. i:>5 . Epidote ^p. 'iSl), Calcite (p. 107), 
Viarnet p. 163' TremoHte p. 151\ Chlorite (p. 210), etc. 
li is orray or greenish in ov^lor and results from the altera- 
tion of riagioolases in K^sio. eruptive rocks. 

Compare with Tremolite p. lol). 
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. HcJpH Si,0„. Hardness 6-7. 



407. EPIDOTE 



Lustre. — Vitreous to dull. 

Color. — Pistachio -green when massive and dark green to 

greenish black or brown when in crystals; very 

rarely red, ^ay or colorless. 

Streak. — White. 

Cleavage. — Perfect basaL 

Brittle. 

Transparent to opaque. 

Dicbroic. — Brown and green. 

B. B. — Fuses fairly easily with intumescence to a dark 
brown or black glass which is sometimes magnetic. 

Occurs in monoclinic crsrstals, often long, brilliant, 
deeply striated and elongated in the direction of the ortho- 
axis. The crystals are frequently so twinned (parallel to 
the ortho-pinacoid) as to appear orthorhombic. The 
mineral tdso occurs coarse cleavable to fine granular and, 
rarely, fibrous. 

Compare with Chrysolite (p. 167) and Willemite (p. 168). 
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409. ALLAHITX 



•HiSi 



Ah 
Fe 
Oe 

Car 

Y 

Er 



% # 



HardiieflH 5.5-6. 



Lustre. — SubmetaUic to pitch-like. 
Color. — Brown to black. 
Streak. — Nearly white ; also gray and tinted. 
Cleavage. — ^None. Uneven fractore. 

Brittle. 
Opaque. 



B. B. — Swells and fuses easily to a dark, blebby, mag- 
netic glass. 



Occurs in veins and massive, or as round to angular dis- 
seminated grains; also in tabular to acicular monoclinic 
crystals. 

Compare with Schorlomite (p. 165) and Samarskite 

(p. 227). 
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410. 



. H 



Ca 
Mn 



Fe 

iMgl 



BAl, (SiOO*. Hardness 6.5-7. 



Lustre. — High vitreous. 

Color. — Olove-brown, dark blue, or gray; sometimes 
yellow or greenish. 

Streak.— White. 

Brittle. Gonchoidal fracture. 

Transpaxent to sub-translucent. 

Pleochroic. — Green, blue and brown. 

B. B. — Fuses very easily with intumescence to a dark 
green or black glass, yielding B flame during 
fusion. / 

Occurs usually in acute-«dged, tabular tridinic crystals, 
often coated with Chlorite (p. 210); rarely massive, 
lamellar or granular. 

Compare with Titanite (p. 224). 




Fio. 61. 



1 
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411. PBEHNITE. H,Ga,A]^Ou. Hardness 6-6.5. 

Lustre. — Vitreous. 

Color. — Light green to grayish. 

Streak. — White. 

Cleavage. — Good basaL 

Brittle. 

Translucent. 

B. B. — Fuses very easily to a blebby, enamel-like ^ass. 

Occurs in botryoidal or globular groups of tabular ortho- 
rhombic crystals, united by their basal-pinacoids and 
forming a cmst or lining to cavities in " Trap " rocks. 
These groups are often rounded or barrelnshaped. Barely 
found compact granular. 

Often associated with Zeolites (p. 191), Datolite (p. 179) 
and Calcite (p. 107) or Aragonite (p. 118). 

Compare with Chalcedony (p. 71), Smithsonite (p. 115) 
and Calamine (p. 186). 

Prehnite takes a high polish and is used for inlaid work 
and for making ornaments. It has been used occasionally 
as a gem. 
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A16. OH01IDBODITX.H,|^^S| Si,0uF4. Hardness 6-6.5. 

Lustre. — Vitreous. 

Color. — Garnet-red, reddish brown, yellowish brown or 
yellow. 

Streak. — White. 

Cleavage. — Practically none. Uneven fracture. 

Brittle. 

Transparent to translucent. 



B. B. — Infiudble, but sometimes blackens and then turns 
white. 



Occurs in very comfiiBZ monocUnie crsrstals, compact 
massive, and as (^sseminated grains. 

Usually found in crystalline limestones or associated 
with Serpentine (p. 214) — formed by alteration of the 
Ghondrodite — , Magnetite (p. 89) and Chlorite (p. 210). 

Compare with Garnet (p. 163) and Tounnaline (p. 187). 
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Na) (Mg) (Al 
428. TaUBMAUME. --^ ^- ' ^- 



(JNa) (Mg) (Ai) 

} Li J ]Fe\ J Cr [ B^iO.. 



Hardness 7-7.5. 
Lustre. — Vitreous to resinous. 

Color. — Black, brown, brownish red, red, green and, 
rarely, blue; sometimes the color of the interior 
differs from that of the exterior or the two enda 
of a crystal are of different colors. 

Streak. — White. 

Cleavage. — None. 

Very brittle. Uneven to sub-conchoidal fracture. 

Transparent to opaque. 

B. B. — Usoally fuses, either easily or with difficulty, 
to a glass, sometimes blebby and always lighter 
in color than the unfused mineral. 

Occurs in prismatic or, rarely, flattened, indistinct or 
sharply crystallized hemimorphic rhombohedral hemihe- 
dral hflougonal crsrstals, which usually show a spherical 
triangle in eross-section and are often vertically striated. 

The forms common on crystals are a trigonal prism 
of the first order, a second order prism, + R and ~ } R, 
rarer forms being other rhomboheidrons, scalenohedrons, 
basal pinacoid, cfitrigonal prisms, and a — trigonal prism 
of the first order. 

Occurs also compact massive and coarse to fine columnar; 
parallel or radiating. 

Varieties. 

The varieties are based on composition. 

Alkali Tourmaline, 
Color red, green or, rarely, colorless. 



Ififi 
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Fio.64. 
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428. STAXmOUTB. H.i^^J J^^j^Si„0... 

Hardness 7-7.5. 

Lustre. — Vitreous to dull. 

Color. — Yellowish or reddish brown. 

Streak. — White or gray. 

Cleavage. — None. 

Brittle. Uneven to sub-conchoidal fracture. 

Translucent to opaque. 

B. B. — Usually infusible. A rare magnesian variety 
fuses easily to a black, magnetic glass. 

Occurs always as simple or twinned orthorhombic 
crystals, the twins being cruciform and crossing at angles 
of 90° or 120°. 

The forms present are usually a wide angled prism; 
brachy-pinacoid, basal-pinacoid, and macro-dome. By 
suppression of opposite dome faces, the crystals often 
appear to be monoclinic. 

Usually found imbedded in mica or other schists. 

The appearance is distinctive. 
See Fig. 67. 




Fig 65. 
Cross Twins. 
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Fic. 66. — ToumuUix 




Fia.67.— Staurolite. SI. Gothard Region, 
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HYDROUS SILICATES. 

ZEOUTE DIVISION. 

436. APOPHTLLITE. H,KCa4(SiO,)g4- 4i H,0. 

Hardness 4.5-5. 

Lustre. — Vitreous. Pearly on cleavage face. 

Color. — Colorless or white ; sometimes pink and, rarely, 
greenish or yellowish. 

Streak. — White. 

Cleavage. — Perfect basal. 

Brittle. 

Transparent to nearly opaque. 

B B. — Exfoliates and fuses very easily to a white 
blebby enamel, yielding K flame. 

Occurs in distinct prismatic, cubical, or tabtdar tetra- 
gonal crsTBtab. The prismatic habit usually shows a 
prism and pyramid of different orders. In all habits 
the prism is vertically striated. Other forms may be 
present, the basal pinacoid being prominent on the second 
and third habits and often appearing as a cleavage face 
on the first habit. Found ako massive and lamellar; 
rarely radiated concentric. 

Compare with Chabazite (p. 194). 




FiQ.68. 
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Compue wi^ ScSise (p. 193) and Oypaam (p. 225). 
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448. RHiBinL H« |9^ IaI^A, + 4H,0. Hard- 

^^^^ ness 3.5-4. 

Lustre. — Vitreous. Pearly on cleavage face. 

Ck)lor. — White, yellow, red, brown. 

Streak. — White. 

Cleavage. — Perfect cHno-pinacoidal. 

Brittle. 

Transparent to translucent. 

B. B. — Exfoliates and fuses very easily to a white 
enameL 

Occurs in single, usually tabular, pseudo-orthorhomhic 
monocUnio crsrstals or united parallel to the cUno-pinacoid 
into sheaf-tiln bunches. Crystals are always complex 
twins. Found also radiated, globular, and lamellar or 
columnar. 

The appearance of a cleavage face is symmetrical, as 
shown below. 

Compare with Heulandite (p. 192) and Gypsum (p. 255). 

See Fig. 71. 



Fio. 70. 
Peavage Face. 
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468. XATBOUn. HfiL^MSifim + 2H.0. 

HardneflB 5-5.5. 
Luatre. — Vitreous. 

Color. — OoloriMH, wUto; rarely yellow ot reddish. 

Streak. — White. 

Cleavage. — Oood prismatic at an^^ of 88^ 45\ 

Brittie. 

Traiuq[>arent to transluoent. 

B. B. — Fuses very easily and quietly to a ooliMdess i^ass. 

Occurs in dendar cntfaoilioiiililc eiysUlB showing a 
]iea4y SQiuie prtaiiii a flat pyramid and oftm a bneliy* 
pinaeoid. These are usually interlaciiig or dirergent. 
Also found fibrous, and, rarelyi massive. 

Compare with Fectolite (p. 148), Mesolite (p. 197) and 
Thomsonite (p. 198). 



i 
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). IKALOITE. NaAlSijOe + H^O. Hardness 5-5.5. 

stre. — Vitreous. 

ilor. — White, colorless; rarely greenish or reddish. 
.reak. — White. 
eavage. — Practically none. 
dtUe. Sub-conchoidal fracture. 
UDsparent to opaque. 

. B. — Fuses easily and quietly to a colorless glass. 

OcouiB usually as unmodified isometric triq[>ezohedroxi8, 
^immonly forming a rather drusy surface and only very 
aittUlMrandad on aU sides by faces like Leucite (p. 141). 

Sometimes modified by the trisoctohedron, and very 
raidy cubical in habit. 

Also found granular to compact massive. 

Usually fonns after, and on top of Thomsonite (p. 19^) 
Ji esfltias in basic lavas. 

Compare crystals with Leucite (p. 141) and Garnet 
(p. 103^. 
Compare nuunive material with Quartz (p. 68). 



198 HANDBOOK OF MINERALS. 

466. THOmOWTg, | ^ | A],Si,0. -^ 2}H/>. 

Hardneas 5-ou5i 
Lustre. — Mtieoua. 

Color. — Snow-^idito, zeddiah, greennli, brown. 

Streak. — White. 

Cleavage. — Fnfect bncfaj-fimieQtdaL 

Rather brittle. 

Transparent to nearly opaque. 

B. B. — Fuses easily with intumescence to a white enamel 

Occurs in hard* boCryoidal emsta, globular oraUlaetitie 
with a radiating stmctore; also in radiating, s^obolar 
aggrogates of pli^ orthorhombic crystals ; sometimes com- 
pact; filling cavities in igneous rock. The last variety 
nas a structure which radiates from one or Beveral centers 
and is mottled or banded with red and green. Weather- 
ing washes these amygdules out of the rock and they are 
then found in the form of pebbles. 

Compare the crystalline material with Pectolite (p. 148) 
and Natrolite (p. 196). 
Compare the amygdaloidal variety with Agate (p. 73). 

The amygdaloidal variety is a semi-precious stone. 

See Figs. 73, 74 and 75. 



HYDROUS aiUCATES. 



ZXOLITE DIVISION. 



- Apophylite, Heulandite, Stilbit^ Chaba- 
zite, Analcite, NatroUte, Mesolitc, Thom- 
eonite. 



-Hydrous EOlicates of Aluminum and 
one or more of the elements Calcium, 
Sodium and Potassium. 



CrystaUization. — All systems. 



AddUixmal. 



- All fuse easily and most of them in- 
tumesee or exfoliate. All are under 
six in hardness and are apt to be white. 



Zeolites are all formed by the alteration of the Plagio- 
clases in basic eruptive rocks, occurring tii cavities in the 
same. 

The lining of a cavity — the first mineral formed — is 
often Chakiazite. On this occurs a layer of Thomsonite, 
then, often, some Analcite or other species. 



Xf^^i.-\ 



Fio, 71. — Stilbite. New Jeisoy. 
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Fid. 72.— Chabsiite, Nova Sootia. 




HYDROUS SIUCATES. 
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MICA DIVISION. 
MUSCOVITE GROUP. 

468. MUSOOVITE. H,KAl,Si,0„. Hardness 2-2.5. 

Lustre. — Vitreous to pearly on cleavage face. 

Color. — Oolorless or light tints of nearly any color, par- 
ticularly gray, brown or green. 

Streak. — White. 

(JlcMivage. — Perfect basal. 

Oleavage lamellae are flexible, elastic, and transparent. 

Usually very tough. 

H. H. — Practically infusible. 

( )('(>urs usually in disseminated scales, plates or scaly 
massive ; also in masses of coarse to fine scales grouped in 
star-like, globular or plume-like forms; sometimes cryp- 
tocrystalline. Also found in tabular, horizontally striated 
monoclinic^ (Tystals which very closely resemble steep 
rhonibohedrons and a basal plane. 

C()in|)are with Brucite (p. 105), Talc (p. 217) and Gyp- 
sum (|). 255). 

Larg(» })lates are in demand for putting in stove doors, 
etc. Also much used as insulation in electrical apparatus 
and for spangling papers and fabrics. 
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460. USFIDOUn. KLi{^5'^^« }Al(SiQ,),. 

Hardness 2.5-4. 
Lustre. — Pearly, 

Color. — Usaally pink or lilac; more rarely violet, gray, 
yellowish or white. 

Streak. — White. 

Cleavage. — Perfect basaL 

Cleavage lamellae are flexible and elaatic. 

Sectile. 
Translucent. 



B. B. — Fuses easily with intumescence to a white or 
grayish glass, yielding Li flame at the moment of 
fusion. 



Occurs usually coarse to fine scaly-granular massive i 
sometimes in plates or in short, pseudo-hexagonal, mono- 
clinic, prismatic cr3rstals. 

Compare with Diaspore (p. 99). 
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402. BUmrm. |^( Jf^(>^^l*^>ArHan]nBB2.S4. 

I^isire. — Fmc^ on daaTigo faee; otibenme TitnooB; 
suboietaUic when black. 

Color. — Blaek or dadc bfown; rardy daik sreoo. 

Streak.— White. 

Cleavage. — Farfoot ImumL 

Vary thin deaTigo lamonan aio llaadhia«d iiiaatii r njP|it- 
ing when hydrated, being then acHnewfaai fariftdBL 

SectUe. 

Transparent to opaque. 

B. B. — Whitens and fuses on thin edges. 
Occurs like Muscovite (p. 202)^ q. v. 
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I. ( K I 



4884. PBLOQOPm. ^ K >Mg»Al(SiO«)^ 

MgF^t Hardness 2.5-3. 

Lustre. — Broniy lo pearly on cleavage face. 

(Mor. — YeUowiflli brown to brownish red or nearly black. 

Streak. — White. 

Cleavage. — PttfeetbasaL 

Thin deavago laifiollaa are floiible, eUstic, and tough. 

Sectile. 

Transparent to translucent. 

Thin laminae often exhibit a six- or twelve-rayed star by 
transmitted Ught. 

B. B. — Whitens and fuses on thin edges. 

Occurs hi large or small, tapering, prismatic, pseudo- 
hezagonaly monoclinic crystals with a sbc-sided or rhombic 
eroBS-BOCtlon; rarely tabular. 

Compare with Biotite (p. 204) and Jefferisite (p. 212). 

Is used as an insulating material in electrical apparatus. 
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466. OHLORITQZD. H,(Fe,Mg) AU»V HKdDMi6^ 



Lustre. — High flub-metaDic at ali^tiy pearij on desvage 

face. 

Color. — Dftric greeoiih Uaek, grayiah blade or greenkh 
gray. 

Streak. — White, grayish or greenish. 

Cleavage. — Ck>od basiL 

Otoavage plates are brittle. 

Opaque to transluoent in thin plates. 

B. B. —7 Becomes darker and magnetic bat is practically 

infusible. 



Occurs usually in deavable, coarsely loUated 
also as disseminated plates or scales and, rarely, as tabular, 
pseudo-hexagonal monoclinic or triclinic crystals. 

The deavage, hardness, and brittleneas wiUaiii&ee to dis- 
tinguish this from all similar minerals. 
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BBITTLK MIOA GROUP. 

Members. — Margarite, Chloritoid. 



CampoeUian. — Hvdrous silicates of Aluminum and 

other bases. 

CryUiUusatian, — Monoclinic or triclinic, pseudo-hexa- 
gonal. 

Additional, — Both have a prominent basal deavagCi 

yielding brittle plates, and both are 
relativdy hard. 
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480. JXrFBBIBITS. A hydrous silicate of Al,Fe, and Mg. 

Hanbiess 1.5. 

Lustre. — Vitreous to slightly pearly on cleavage face. 

Color. — Yellowish brown. 

Streak. — White. 

Qeavage. — Perfect bassL 

Cleavage lamellae are flexible but are nsiftliar elastic nor 
very tough. 

Sectile. 

Translucent to transparent. 



B. B. — Exfoliates very remarkably and finally becomes 
white, opaque, and fuses to a gray mass. 



Occurs usually in broad plates. 

Compare with Biotite (p. 204) and Phlogopite (p. 205). 



HYDROUS SILICATES. 
OHLOEITB aBODF. 

Menders. — Chlorite, Jefferisite, 



Composition. — Hydrous silicates of Aluminum, Iron 
and Magnesium, principally. 

Crystallization. — Probably monoclinic; sometimes 
pseudo-hexagonal . 

AddUianal. — Both are very soft and have a perfect 
basal cleavage, the cleavage lamellae 
being flexible but non-elastic. 




Fia. 7fl. — Oiuoohlora, New York. 
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SERPENTINE-TALC DUTISION. 

481. SEBPOmnS. H, jp^l Si,0.+HA Hardiie8s±4. 

Lu«tro. — Wax-like, greasy or earthy, usually feeble; 
also silky. 

Color. — Light to dark green, yellow, brownish red, nearly 
white, and variegated. 

Streak. — White. 

Oonchoidal fracture when massive. 

Tough. 

TranHJucont to opaque. 

Vo(i\H smooth and sometimes slightly greasy. 

li. B. — Fuses only in thin fibres and then with difficulty. 

()(;c;urs usually compact massiye or coarse to fine 
fibrous, like Asbestus (p. 152), these two habits being often 
banded; more rarely foliated or as pseudomorphs. 

The (!0inj)a(;t material is microscopically granular or 
fibrous and felted, and the fibres of the fibrous variety 
are oftcui easily separable and are usually flexible. 

Varieties. 
PREOIOUS or NOBLE SERPENTINE. 

Massive, green material which is translucent even in 
thick pieces. 

OHRYSOnLE. 

The fibrous habit. 
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VEBD AMTEQUX or OBBJOM/JOE. 

A mixture of compact Serpentine and Calcite (p. 107)^ 
eitiier granular or irregularly aggregated. 

Compare the compact material with Chryptocnnst&lline 
Quartz (p. 68), Datolite (p. 179), Gamierite (p. 216) and 
Ourysocdla (p. 223). 

Compare QuTSOtile with Asbestus (p. 152) and Croci- 



^ 



doHte (p. 154). 

Serpentine takes a high polish and is much used as an 
ornamental stone, particukurly the Verd Antique. 

Chrysotile makes a very fine quality of commercial 
asbestus. 
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484. TALC. H^g, Si« O,,. BtrdneBB 1-lf 

Lustre. — Wax-like to pearly on cleavage face. 

Color. — White, light green, greenish gray^ dark green, 
brown, red, silvery white. 

Streak. — White or greenish. 

Cleavage. — Perfect basal. 

Thin plates are flexible bnt not elastic. 

Sectile. 

Transparent to translucent. 

VMb greasy or B0i4>y. 



B. B. — Whitens and splits but is practically infusible. 



Occiu*s usually foliated massive; also coarse to fine 
granular or compact; sometimes fibrous (pseudomor- 
phous). Crvstals (indistinctly orthorhombic or mono- 
clinic) are aunost unknown. 



Varieties. 
STEATITE or S0AP8T0NE. 

Coarse to fine granular masses which may be as hard as 
2.5 due to admixture of impurities. 

FBENGH OHALK. 

Milk-white, granular or cryptocrystalline material 
which is soft enough to mark on cloth. 

Compare the foliated material with Brucite (p. 105); 
Muscovite (p. 202) and Gypsum (p. 255). 

Compare Soapstone with Chlonte (p. 210), Serpentine 
(p. 214), KaoUnite (p. 220) and Pyrophyllite (p. 221). 
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KAOLIN DIVISION. 

492. KAOUHITE. H^AlShO^. HardneaaMJ. 

Lustre. — Dull to pearly. 

Ck)lor. — Whitei gray, yellowish, brownish, bluish, reddish. 

Streak. — Same as the color. 

Conchoidal to uneven fracture when massive. 

Opaque to translucent. 

When moistened, has a strong, earthy odor. 

Often smooth or greasy to the touch. 

Commonly plastic. 

B. B. — Infusible. 

Occurs usually in compact, clay-like, or loose, mealy 
masses which are often made up of microscopic pseudo- 
hexagonal monoclihic crystals or scales. 

Is the principal constituent of clays. 

The odor is distinctive. 



It is the chief constituent of china, porcelain, stoneware, 
fire-bricks, fancy tiles, etc. 
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497. FTBOPHYLLin. HAlSiA- Hardness 1-2. 

Lustre. — Folia are pearly; massive kinds are dull. 
Color. — White, brown, green, yellowish, gray. 
Streak. — White. 
Cleavage. — Perfect basal. 
LaTiilTiae are flexible bat not elastic. 
Translucent to opaque. 
Feels greasy or soi4>y. 

B. B. — Whitens and fuses on the edges with difficulty. 
The radiated variety exfoliates into fan-like 
forms. 

Occurs usually in radiated lamellar or bladed aggregates 
or somewhat fibrous; also granular to compact massive, 
the latter being sometimes slaty. 

Compare with Talc (p. 217). 

The massive variety can only be distinguished from 
Soapstone (p. 217) by the B. B. test for Mg and Al. 

The slatv variety is largely used for the manufacture of 
slate pencils. 

See Fig. 78. 
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CONCLUDING DIVISION. 

( CaSiO, ) 
602. THAUBCA8ITE. )CaCO, i +15H,0. Hardness 3.5. 

(CaSO, ) 

Lustre. — DulL 

Color. — White. 

Streak. — White. 

Brittle, Sub-conchoidal fracture. 

Translucent. 



B. B. — Swells up and colors the flame red but is infusible. 
Effervesces vigorously in cold HOI. 



Occiuis in compact granular or slightly flbroua masses 
which are often crumbling on the surface and firm in the 
interior. 

Usually associated with Pectolite (p. 148), Piehnite 
(p. 184) or some of the Zeolites. 



The appearance and associates are distinctive. 
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604. GHBYSOOOUJL CuSiO,+2HA Hardness 2-4. 

Lustre. — Vitreous to dull. 

Color. — Blue to bluish green or green ; sometimes black 
when impiu^. Often spotted with brown or en- 
tirely brown when mixed with Limonite (p. 102). 

Streak. — White when pure. 

Brittle. Oonchoidal fracture. 

Translucent to opaque. 

Usually adheres strongly to a dxy tongue. 



B. B. — Decrepitates, turns black, then brown, and gives 
Cu flame but is infusible. 



Occurs in smooth, amorphous masses, opal-like incrus- 
tations or seams, earthy, and sometimes botryoidal. 

Compare with Opal (p. 75), Malachite (p. 125), Gar- 
nierite (p. 216) and Turquois (p, 241). 

A rather unimpjortant ore of Copper and is sometimes 
used as a poor imitation of Turquois (p. 241). 
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NIOBATE8 AND TANTALATE& 

Lustre. — Bright mib'miiUllio to ahnort lemong. 
Color. — Blacky aftm WdMoimt, rarely browiL 
Streak. — ]>«rkxtddiah brown to black. 
Caeavage. — Oood macro'tilnacoidal and fair bfidif- 

Brittle. 

Opaque.to transluoeiit. 

S. G. — ± 6. 

B. B. — Unalterod. If fused with EOH and Ixnled with 
Sn, a deep blue solution results. 

Occurs usually in short, prismatie orihoriioiiiibio uijilili 
or groiq;>8 of parallel erystals; also massive. 
Usually found in veins in granite. 



Variety. 
TAMTAXJTS. 

Like Columbite but the Nb is more or less completely 
replaced by Ta. The S. G. is higher for Tantalite than 
for Columbite. 

Compare with Wolframite (p. 259). 
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629. SAMARSETTE. 



rFe 1 


Ce 
Y 


Ca i 


Di 


lUO, 3 


La 




Er 



} 



Nbl 
[ iTah 



O,. 



Hard- 
ness 5-6. 



Lustre. — High vitreous. 

Color. — Ooal-black.' 

Streak. — Dark reddish brown. 

No cleavage. Oonchoidal fracture. 

Brittle. 

Nearly opaque. 

S. G. — 6.6-6.8, 



B. B. — Fuses with difficulty on the edges to a black 
glass. Often yields reactions for Fe. 

Occurs usually massive or as flattened, disseminated 
grains; rarely in rough orthorhombic crystals. 

The appearance and S. O. are distinctive. 



c»Lvfc'^i*JL^. ^ » 




HANDBOOK OF MINERALS. 




Phosphates, arsenates, vanadates. 229 



PHOSPHATES, ARSENATES, 
VANADATES, ETC. 



6S7. MOKAZITE. 



F 

Ce 

La 

Di 

Y 

Er 



PO4+ 1^ }• Hardness 6-5.5. 



Lustre. — SednonB. 

QoloT. — Yellow, brown, brownish red 

Streak. — White. 

Cleavage. — Good to perfect basaL 

Brittle. 

Nearly transparent to opaque. 

8. G. — 4.9-5.3. 

B. B. — Infusible but turns gray. 

Occurs massive; as disseminated grains; as rolled 
gndiia with Oaznet (p. 163), Magnetite (p. 89) and other 
heavy sands; rarely in sniall to large and coarse mono- 
dinic crystals. 

The cleavage will diBtlngnlsh this from all similar miner- 
als. This cleavage can often be seen by cracking some of 
the trains on an anvil and examining the fragments with a 
hand-lens. 

This is the chief soiurce of the rare earths of which it is 
composed. Some of these are in great demand for use in 
manufacturing gas-mantles. 



.C>>» W-^l^ft^*-* • W^fc^ 
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APATITE GROUP. 

649. APATITE. \q^A Ca4p,0u. Hardness 4.64. 

Lustre. — Vitreous to resinous or dull. 

Color. — Green, yellow, brown, gray, red, violet, white. 

Streak. — White. 

Cleavage. — Practically none. 

Brittle. Conchoidal to uneven fracture. 

Transparent to opaque. 

B. B. — Fuses with difficulty on the edges and gives the 
blue-green P flame upon the addition of H^Oi. 

Occurs in p3nramidal hemihedral heza^^onal crystalSt 
usually showing the basal-pinacoid and a flat pyramid and 
a prism of the same order, third order forms being very 
rare ; also granular to compact massive and in dull gray or 
white masses, often globular or reniform, with a more or 
less evident flbrous or columnar structure. 



Varieties, 

ASPARAGUS STQNX. 

Pale yellowish green crystals. 

PHOSPHOBITE. 

Concretionary or stalactitic masses with a fibrous or 
scaly structure and a hardness of 4.5. 

PHOSPHATE BOOK. 

Massive gray, white, brown or black material with a 
hardness of 2-5. 



^BOSPHATES, ARSENATES, VANADATES. 281 



ft 

^^JompMicti earihyi impure^ altered^ white or gray mar 
maal with a haidness of 1-2. 



Ybe hahlneai will distingoiah the GtystalUiia material 
feom aU aimilar minarala. 

B. B. teats wOl often have to be used to distinguish 
the maseiye varieties from similar q)ecies9 particularly the 
aarboQates. 



After treatment witti H^O^ to form soluble phosphates; 
Apatite forms the principal ingredient of most fertilizers, 
fhosphorua ia also obtained from this mineraL 



^fW«A^^^ 
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000. PTSOHQSPmn. (Fba)Fb«PA>. 



Lustre. — Btfiiiioiii. 

Color. — CkMiit gray, brown, oruise, jdkm^ idiite. 

Streak. — White or yeOowiflh. 

Brittle. Uneven to sab-coochoidal Im c tui e. 

Tranflluoent to opaque. 



B. B. — On charcoal, fuses very eaflily, ykldingfliibEmala 
of lead oxide and cmoride, and the ^bbok on 
cooling has a polyhedral, crystalline fonn. 
In forceps, gives bhie-green flame. 



Occurs usually in tapering gronqw of priinitif j^fOr 
midal hemihedral hazagonsl oystals in parallel peritiw; 

also in sinde crystals which are usiudly horixontaSy 
striated and are often barrelnshaped or diow a hollow 
basal-pinacoid and prism with pernaps a pyramid of the 
same order, third order forms oeing very rare; sometimes 
globular, botryoidal; fibrous or granular. 

Compare with Mimetite (p. 233). 

An ore of Lead. 



^^ 



^>w^^. 
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661. mMETm. (Fba) PbtAsaOi,. BvdiietB 8^. 

Lustre. — Sednoiu to adamantine. 

CcSLoT, — Pale yellow to brown; sometimes white or 
colorless. 

Streak. — White. 

Brittle. Uneven fracture. 

Translucent. 



B. B. — On charcoal, fuses very easily, yielding subli- 
mates of lead chloride and o»de, and arsenic 
oxide, finaUy reducing to metidlic Fb. 



Occurs in tHMiing groups of prismatic pyramidal hemi- 
hsdral hexagonal crsrstals in parallel position, like Pyro- 
morphite (p. 232) in habit; also in globular groiqw and in 
mammillary crusts. 

Compare with Fyromorphite (p. 232). 
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§§1. YAMAimarE. (Pba) Fb«y/)B. BatdaoBZ. 

LtUBtre. — Rfliiiioai on fracture. 

Color. — Deep nd, reddi^ brown, jfSkmwh. brown or 

yellow. 

Bireak. — White to ydlowish. 

Brittle. Uneven or flat conchoidal tr ac tu rcL 

Translucent to opaque. 



B. B. — Fuses easily on charcoal to a black nuuBy yidding 
.sublimates of lead chknide and ozkle. 



Occurs usually in sharply erystaHiiedt prismalie pyra- 
midal lioiiiilisdral h0zac^onal cryitalSy iF ft wi showiiw tidrd 
ordsr fonns and a hollow basal-pinaeoiid; abo in paraM 
groupings, rounded forms, and crusts like Fyioiiiorphite 
(p. 232) and Mimetite (p. 233). 



The crystallisation and color are usually distinetiTe. 



This is the source of the Vanadium salts used as a pig- 
ment and in several arts and trades. 



/'^^ 






Fia. 80. 
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APATITE OBOUP. 

Members. — Apatite, Pyromorphite, Mimetite, Vanadi- 
nite. 



Composition. — Phosphates etc. of Calcium or Lead with 

Chlorine and sometimes Fluorine. 



CrystaUizaHon. — Pyramidal hemihedral hexagonal. 



Additional. — Though of differing hardness, they can 

all be scratched with a knife and none 
shows cleavage. 



JE-±. 



JL 
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974. LAZUUn. 2AlP0«.(Fe^)(0H),. Hardness 5-d. 

Lustre. — Vitreous to dnlL 

Ck>lor. — Asnze-bliia. 

Btreak. — White. 

Qeavage. — None. Uneven fracturs. 

Brittle. 

Opaque. 

B. B. — In the forceps is infusible but whitens, cracks; 
swdls, and falls to pieces, coloring the flame 
bluish green, particularly when moistened with 

H^4. 

Occurs in acutely pyramidal monodinic erystals which 
W8 often twinned paj^el to the ortho-pinaeoid, the 
twinning plane appearing to be perpendicular to the C axis. 

Compare with Turquois (p. 241). 




Fia. 81.— Twin. 
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Lustre. — Vitieous to duIL 

Color. — Indigo-Uiia or green, deqiening on ci|w« e to 
the lig^t. ColcMneflB bef <xe eipoiie. 

Streak.— Indigo-liliM. The colorieaB or Q^ eoknd 
material gives a cnkirteBBorbMAafaqJgwMi 
soon chaises to mdigo bhie. 

Geavage. — PMfest pfaiacoidaL 

Sectile. FlexiUe in thin laminae; otherwise britdei 

Traniqmrent to opaque. 

Dichroic. — Green and blue. 



B. B. — Fuses very easily to a black, magiietie dobide, 
^loring the flame bluish green, paiticulanrjr after 
moistening with H^04. 



Occurs usually in radiating, bladed aggvQgataa of mono- 
clinie eiTBtals; also fibrous, incrusting or in earthy 
masses replacing organic material 



Compare with Azurite (p. 126). 
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S28. O0iII0HAL01TE.[^j,AsA.j§j(OH),+ iH,O. 

Hardness 4.5. 
[iustie. — Dull to waxy. 

3olor. — Bright green. 

^reak. — like color. 

Splintery fracture. 

b^early opaque. 



B. B. — On charcoal, fuses with a sudden and sparkling 
combustion to a red slag-like mass. In the for- 
ceps^ fuses, yielding an emerald-green flame. 



Occurs In small botryoidal or globular masses which 
ihow neither a flbrous or radiating stnictorei being amor- 
phous; rarely massive. 



Compare with Malachite (p. 125). 
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689. WAVKLLITK. 4A1F0«.2A1(0H). + 9H^. 

HardneaB 3.54. 

Lustre. — Pearly or brilliant vitreous. 

Color. — Oreen, white, yellow, colorless^ blue, gray, browni 
black. 

Streak. — White. 

Cleavage. — Good brachy-pinacoidaL 

Brittle. 
Translucent. 



B. B. — Whitens, swells, and splits into fine needle-like 
particles, but does not fuse. 



Occurs in hemispherical or globular aggiegatoe of indis- 
tinct orthorhombic crystals with a crystalline surface and 
radiating structure. 



Compare with Prehnite (p. 184) and Thomsonite (p. 198). 
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642. TUBQUOB. AIFO^.AICOH). + H/) + nCiL 

HardSMsC 
Lustre. — Don to feel^ wszy. 

Color. — Deep Una to apple green. 

Streak. — White or greenish. 

CSeavage. — Vona. Gonchoidal fractme. 

Rather brittle. 

Neaily or quite opaque. 



B. B. — In the foroeps; mfnsihlft but turns hown and 
becomes ^aasy. Yields P flame with B^04 and 
Gu flame with HO. 



Occurs usually in amoipliinis or ciyptoays talBiie 
noduks or iroins; also stalactiticy incrusting, as dissemi- 
nated grains, and in rolled masses. 



Compare with Malachite (p. 125), Amaaon Stcme (p. 133) 
and GhrysocoDa (p. 223). 



It makes a popular and valuable gem when of good 
color and hardness, but is very easily imitated. 
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BORATES. 

eoe. BOSAOm. Mg,C13i<0«. HaidneaBi^orT. 

(SeebelofV.) 

LiMtre. — Vitreous. 

Color. — Colorless or white; sometinies gnykhy ydbwirii 
or greenish. 

Ktreak. — White. 

Brittle. Conchoidal to uneven fracture. 

TranHparent to opaque. 

The massive variety often contains sohible aJts which 
give it an astringent taste. 

B. B. — Fuses easily with intumescence to a ¥^iite, peady 
glass, giving a yellowish green flame. 

Occurs in inclined hamihedral isometric crsrsUb which 
are usually isolated and imbedded; also in snow-white 
earthy masses. 

Ustially associated with Anhydrite (p. 251), Gjrpsum 
(p. 255) or Salt (p. 61). 

The hardness of crsrstals is 7 and of the massive mataiial 
4.6 or much less. 

Variety. 

8TA88F UKTITE. 

The massive material with an earthy or, rarely, a sub- 
columnar structure. 

Compare the crystals with Zunyite (p. 162). 
Compare the massive material with Chalk (p. 109) and 
Borax (p. 244). 
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701. OOLBIMnTB. Ga3<0u+5HA HaidnMW 4-4^. 

Lustre. — Brilliant vitreoiis to dulL 

Color. — White, oolorieas, ydlowish, gnjrish. 

Streak. — White. 

Qeavage. — Pttfeet bnclqr^riiuieoidaL 

Brittle. 

Transparent to opaqoe. 

B. B. — Decrepitates, exfoliates, and fuses imperfectly, 
coloring the flame yellowish gre^i. 

Occurs usually as geodes of tnauspwnaat, eoloriess, com- 
plsK TOftnoftBiric aystals in the massivo material; also 
deavable and chalky or porcelain-like massive. 



Varieties. 



Loosely adherent, chalky masses. 



lOHi'lb 



Compact, porcelain-like masses. 

Compare the crystallised material with Topaz (p. 174), 
Heulandite (p. 192), Stilbite (p. 193) and Gypsum (p. 255). 

Compare the massiye material with Chalk (p. 109) and 
Cryptocrystalline Quutz (p. 71) . 



-Ti j*^ J^ 
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URANATES. 



ni. URAMJNiTE. Seebdow. Haidne88 5.5. 

Lustre. — Piteh-Uke, sub-metallic, dull. 

Color. — Nearly black; sometimes grayish, greenish or 
brownish. 

Streak. — OUYO-giaen, gray, dark brown. 

Brittle. Conchoidal to uneven fracture. 

Opaque. 

S. G, — 6.4-9.7. 

B. B. — Infusible, or slightly rounded with great diffi- 
culty on the edges. 
Gives the bead tests for Uraniiun. 

Occurs botryoidal or granular massive and, rarely, in 
small isometric crystals. 

The composition is very variable and complex but it 
may be said to be a uranate of uranyl (XJO2) and Lead, 
usually with Thorium or Zirconium and with the metals 
of the Lanthanum and Yttrium groups often present; also 
Nitrogen, Calcium, water and Radium are always present 
in sniall quantities; also Iron as an impurity. 

Compare with Samarskite (p. 227). 

This mineral is the chief source of the Uranium com- 
pounds used to color glass and porcelain, and is also in 
demand for radio-active experiments. 



Handbook of minerals. 

anhydrous sulphates, 
chromates, etc. 

716. THEHARDITE. N&30,. Hardness 2-3. 

Luatre. — Qreas; vitrecma. 

Color. — White, gr^ish, brownish. 

Streak, — White. 

Cleavage. — Practically none. Uneven fracture. 

Rather brittle. 

TransJUpent to transparent. 

Tastea bitter and aaltf. 

B. B. — On aharcoal, fuses easily to a masa which will 
stain clean silver, giving a deep yellow flame. 

Occurs usually in tabular orthorhombic ciystala with 
roagh laoBB and pointed ends, either simple or as craued 
twins; sometimes pyramidal in habit, or massive; also 
as an efSorescenc« on alkali earth. 

The toEts and appaaxxace are distinctiTe. 

See Fig. 82. 



r- 
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BABRE GROUP. 

719. BABITE. BaSO«. HardMM 2.5-8.6. 

f Lustre. — Vitreous; sometimes pearly on the basal-pma- 

t. ooid. 

K Color. — White, yellow, gray, blue, brown, red. 

Streak. — White. 

Cleavage. — Pttfeet basal and fair prismalic, the angle of 

the latter being lOr 38'. 
Brittle. 

^' l^ranq;ment to opaque. 

8. G. — 4.8-4^ 

Sometimes fetid when rubbed. 



^\ B. B. — Decrepitates and fuses fairly easily, yielding Ba 
1^! flame. 

^ ' Occurs in well formed orthorhombic crystals (see 
• below), aggregates of indistinct tabular crjrstals united 
-^ parallel to the flat faces, and cleavable masses of straight 
or carved lamellae ; also granular, fibrous, earthy, in globu- 
lar forms, and like banded stalactite. 

Found very commonly as part of the gangue of metaUic 
ores, especiaUy those of lead. 



Crystals. 

Most of these fall under one of the following habits: 

1. Rhombic TabiUar. The basal-pinacoid and prism are 
the main forms, the flattening being parallel to the 
former. 

2. RectangiUar TabiUar. The basal-pinacoid and macro- 
and brachy-domes are the main forms, the flattening 
being parallel to the first. 

3. Prismatic, The elongation is usually parallel to the 
B axis with a macro-dome as the most prominent form. 
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Rardy the eloDgation is panlkl to the G or A aaoes. 
Brok^ oyBtab can always be orianted'bgr means d 
the cleavage. 



The 8. G., hardneaa, cleavage, and non-alBKVweinfle la 
adds an distiiiettfe. 



Some vaneties take a finepolish and look like, and aie 
used in place of Marble (p. 108). ConsideiaUe amountsaie 
used to give weieht to ^aper and great auantitiee are con- 
sumed in the adulteration of white lead, the adulterated 
article being in some respects better than the pure lead. 



See Figs. 83 and 84. 
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720. OELBRITE. SrSO«. Hardness 3-3.5. 

Lustre. — Vitreous; sometimes pearly on the basal-pina- 
coid. 

Color. — Light blue, white, reddish. 

Streak. — White. 

Cleavage. — Oood basal and poor prismatic, the angle of 

the latter being 104° 20'. 
Brittle. 

Transparent to nearly opaque. 

S. G. — 3.96-3.97. 

B. B. — Usually decrepitates and fuses fairly easily to a 
white pearl, yielding Sr flame. 

Occurs in orthorhoxnbic cryntaJB with the habits of 
Barite (p. 247) ; also cleavable massive, granular, fibrous 
and radiated; sometimes globular. 

Often associated with Sulphur (p. 3) ; also in beds of 
Limestone (p. 109), Gypsum (p. 255) or Salt (p. 61). 

Compare with Barite (p. 247). 

Is a source of the strontium nitrate used as " red fire " 
in fireworks. 
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721. ANaUSSITE. FbSO«. Hardness 2.7^-3. 

Lustre. — High adafnantine to vitreous when in crystals; 
resinous to dull when massive. 

Color. — White to colorless; also gray, yellow, and light 
green or blue. 

Streak. — White. 

Cleavage. — Very poor basal and prismatic; usually not 
apparent. 

Very brittle. 

Transparent to opaque. 
S. G. — 6.12-6.39. 

B. B. — On charcoal, decrepitates and fuses very easily 
to a globule which is milk-white on cooling. In 
R. F. is reduced with effervescence to metallic 
Lead. 

Occurs in more or less distinct orthorhombic crystabi in 
cavities in Oalenite (p. 26), being formed by alteration of 
that mineral; commonly in concentric lasms aroimd, or 
pseudomorphous after Oalenite, frequently showing its 
rectangular cleavage by bands of color along the same; 
sometimes stalactitic or in nodular forms. 

Compare with Cerussite (p. 122), Barite (p. 247) and 
Celestite (p. 249). 

r 

An ore of Lead and frequently carries Silver. 
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722. ANHTDBTTE. CaSO^. Hardness 3-3.5. 

Lustre. — Vitreous or pearly. 

Color. — Gray, blue, white, brown, reddish. 

Streak. — White. 

Cleavage. — Perfect to good, parallel to basal-, brachy-, 
and macro-pinacoids — pseudo-cubic. Not 

apparent on most massive varieties. 
Brittle. 

Translucent to opaque. 

B. B. — Fuses fairly easily to a white enamel, yielding Ca 
flame. 

Occurs cleavable massive, yielding rectangular frag- 
ments and coarse to fine granular — marble -like ; also 
fibrous, lamellar or columnar; rarely in orthorhombic 
crystals. 

Variety. 

VULPnOTE. 

Scaly, granular, siliceous material. 

Compare with Halite (p. 61) and Calcite (p. 107) . 

Vulpinite is cut and polished as an ornamental stone. 
Anhydrite absorbs water and swells, so cannot be used 
for building purposes. 



&2 HAXtjBOOK OF MINERALS. 

JfowAer*. — Barium. CriesOM, Amtfcfflte, Anhydrite 
Campmatum. — ^phate, 
CiyxtaOizatwn. — Orthorfaonibic. 



Ad/Htianai. — -\n are about 3 in bardnes. and all hai 
flome degree of durage in three dire 
tkiod. 



Pio. M — ThensKliie. BorailakrCsiaon 




Fia.83. — Bariu, Aspeo, Calondo. 
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^ 



Fia. S4. — Barite. Cumberlnnd. England. 
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725. OROOOITE. PbCrO^. Hardness 3-3.5. 

Lustre. — Adamantine to vitreous. 
Color. — Bright camelian-red. 
Streak. — Orange -yellow. 

Cleavage. — Good prismatic at angle of 86° 19', but cleav- 
age faces are often rough and deeply striated. 
Very brittle. 
Translucent. 
S. G.— 5.9-6.1. 



B. B. — On charcoal, fuses very easily with a sudden and 
sparkling combustion, reducing to metallic lead, 
giving a sublimate of lead oxide and finally yield- 
ing a residue of chromium oxide. 



Occurs usually in deeply striated, columnar or prismatic 
aggregates ; rarely in distinct monoclinic crystals of varied 
habit but usually prismatic ; sometimes granular. 



Compare with Realgar (p. 18), Vanadinite (p. 234) and 
Wulfenite (p. 262). 



See Fig. 85. 
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HYDROUS SULPHATES. 

746. OYPSUM. CaSO^ + 2H,0. Hardness 1.6-2. 

Lustre. — Pearly, silky, vitreous, dull. 

Color. — White, gray, red, yellow, blue. Sometimes 
brown or black when impure. 

Streak. — White. 

Cleavage. — Very perfect clino-pinacoidal, fair ortho-pina- 
coidal, and fair parallel to the positive unit 
pyramid. The last two cleavages usually 
appear as cracks at an angle of 114° in the 
polished laminae afforded by the perfect 
cleavage. 

Thin cleavage laminae are more or less flexible, depending 
upon the direction in which they are bent. 

Transparent to opacjue. 



B. B. — Becomes white and opaque and fuses easily, 
yielding Ca flame. 



Occurs in well-formed monoclinic crystals which are 
sometimes twinned in " swallow-tail " forms, and foliated, 
compact, granular, fibrous, and cleavable massive. 



Varieties. 
SELENITE. 
Crystals and transparent, cleavable plates or strips. 

SATIN SPAR. 
White and delicately fibrous with a silky lustre. 
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ALABASTER. 

White or delicately shaded, finely granular material. 

ROGK-OYPSUM. 

Impure, dull colored, scaly to compact material. 

The hardness and cleavage should be sufficient to dis- 
tinguish Ojrpsum from all similar minerals. 

The pure varieties when calcined and ground form 
plaster of Paris and the impure material is used in many 
cements. Satin Spar is used in cheap jewelry and Ala- 
baster is easily carved into beautiful statues, vases, etc. 
Gypsum is also sometimes powdered and used to improve 
soils. 

See Fig. 86. 
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800. ALUNTTE. K2O.3Al2Oa.4SO3.6H2O. Hardness 3.5-4. 

Lustre. — Dull when massive ; vitreous when crystalline. 

Color. — White with a very faint flesh tint, sometimes 
grayish. 

Streak. — White. 

Cleavage. — Practically none. Gonchoidal fracture when 
massivei uneven when crystalline. 

Transparent to nearly opaque. 

B. B. — Decrepitates, but is infusible. 



Occurs usually porous granular to compact crypto- 
crsrstaUine; the latter being often intermixed with sili- 
ceous material; also in nearly cubical rhombohedral 
crystals or druses of the same in the massive material; 
sometimes fibrous. 

Cracks and cavities in the massive material are usually 
coated with Limonite (p. 102). 

Compare with Chert (p. 72) and Magnesite (p. 112). 

By calcination, soluble sulphates are formed. These, 
when evaporated, yield Roman alum which is highly 
valued by dyers, because, although colored red by iron 
oxide, it contains no chemically combined iron. 

Alunite rock is sometimes used for millstones. 
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Fio. S5 — Croeoiie. Dundaa. Tuimianii 



#^^ 



Fin. H6—<iyi»um,Mahoninn County, Ohio. 



^ 
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TUNGSTATES AND MOLYBDATES. 

812. WOUPBAMITX. (Fe^)W04. Hardness 5-5.5. 

Lustre. — Sub-metallic. 

Color. — Black or dark gray. 

Streak. — Dark brown to black. 

Gleavage. — Perfect brachy-pinacoidaL 

Brittle. 

Opaque. 

S. G. — 7.2-7.5. 

B. B. — Fuses easily to a cryBtalline^ magnetic globule. 

Occurs in coarsely columnar or bladed aggregates with 
the cleavage prominent; also frequently in pseudo- 
orthorhombic, monoclinic crystals which are usually 
bladed and vertically striated; sometimes coarse to fine 
gmuilar. 

Compare the cleavable material with Huebnerite (p. 260). 
Compare the granular material with granular Magnetite 
(p. 89). 

Wolframite is used in large quantities in the manufacture 
of " tungsten steel " and various tungsten salts. 
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818. WULTEUXS. n>MoO«. Hardness 2.75-3. 



Lustre. — BhIboiii to adamantine. 

Cdor. — Bdglit rad to onnga; sometimes browni grayisb 
white or nearly cdoriess; rai^ green. 

Streak. — White. -- .^.l.. -v,^,k..Ll-^,/ 

Cleavage. — Good pymnidaL'^ 

▼«i7 tragilB and InittlB. 

Neariy traiu^iarent to nearly opaque. 

S. G. — 6.7-7. 

B. B. — On charcoal, fuses very easily, yiekline lead oxide 
sublimate and finally a metallie ^obme. 

Occurs usually in dKidadtr tabolar pgrzuildal hemi- 
hedral tetragonid erystals, sometimes very thin and show- 
ing the basal-pinacoid and second order pyramid as 
common, and tne third (Hder pyramid as rare, forms. 
Less frequently the crystals show short, rounded prisms 
or are pyramidal in habit. 

The mineral also occurs granular massive and some- 
times the cr3rstaIlixation is so indistinct that the mass 
appears platy. 

Always associated with other Lead 



Compare with Vanadinite (p. 234) and Grocoite (p. 254). 

An unimportant ore of lead. 
See Fig. 89. 
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80HEEUTE OBOUF. 

nbers. — Scheelite, Wultenite. 

iposUion. — Tungstates and molybdates. 
HiaHUation. — Pyramidal hemihedral tetragonal 
group is otherwise not well characterized. 




Fia. 98.— Huebaerits. Gladslaoe. Colanulo. 



Pia. SB.— WuKeniCe, Ariu 
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(?j GAJUiOTiTE. See below. Hirdiias about t 

\j%>ilPt. — Doll to islightly re^nous. 
(>>lor. — Caiuuy -yellow. / 

Ktn;ak, — Lemon-yellow, 
lirittl^!. Uneven fra/rture. 

I^ i^ — In {or(^i\fH or on fharcoal, fuses easily with intu- 
UMtmimcc to a dulHusterwi black gjiobule. 

OfffMifM an a fXiwder or in loosely cohering to compact 
earthy niaHHCH. Usually intimately mixed with Quartz 
MinrK 

»Si>rnrjtirneH associated with an olive-green Vanadium 
niica, 

(/ornparo with Sulphur (p. 3) and Orpiment (p. 19). 



ThiH (l()(!H not seem to he a homogeneous substance but 
app(!arH io Ihj made up of several unidentified minerals. 
In ^(tncTul, ilH composition may be said to be a vanadate 
of (Iraniurii and Potassium, containing many other bases, 
iticluding Radium. 
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HYDROCARBONS. 

OZOOEBITE. C„Hn + ,. Hardness ± 1. 

Lustre. — Waxy. 

Color. — Brown, yellow brown^ 3rellow, green, and colprless 
to white when pure. The brown material is 
sometimes green by transmitted light. 

Streak. —* Light-brown to colorless. 

Malleable. 

Translucent to nearly opaque. 

Feels greasy, and has a decided odor. 

S. G. — .85-.90. 



B. B. — Fuses in a match flame. 

Occims in structureless or foliated masses which look 
like, and possess iJl the properties of Bees-wax except its 
stickiness. 

It is a natiu'al Paraffin. 

The appearance is distinctive. 

Is used in manufacturing all the products for which 
Paraffin is in demand. 
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AMBER. C,«H,«0. Haidneu M.6. 

Lustre. — B«tlnoiii. 

Color. — Tallow, reddish, brownish. 

Streak. — White. 

Conchoidal fraeture. 

Brittle. Can be cut very easily. 

Transparent to opaque. 

S. G. — 1.05-1.096. 

On being nibbed it becomes negatively eleetrillad and will 
then pick up small pieces of pi^ier* 

B. B. — Melts very easily and gives off dense white fumes 
with a peculiar aromatic odor, irritating to the 
nostrils. 

This is a fossil gum or resin which is usually found in 
loose deposits along coasts, sometimes being washed up on 
beaches by the waves during storms. 

The appearance, softness, and lightness are characteristic. 

Used principally in jewelry and for the mouthpieces of 
fine pipes. 
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VEn/OSJaM. CnHM+,+. Thin to tblek Unid. 

Lusta«. — QfOM7» watery. 

Color. — Ofeeniflh brown to Mack; also colorless to dark 
yellow. 

Translucent to transparent. 

S. G. — 0.6-0.9. 

Has a disagreeable, ** oily " odor. 

B. B. — Will bum readily when ignited with a match. 

Occurs impregnating sedimentary rocks or collected in 
cavities in the same, usually beneath gently undulating 
anticlines. Sometimes seeps out on the surface from 
indined strata, forming pools. 



Varieties, 

There are many varieties based on composition and 
fluidity, Petroleiun varying from a thin, watery liquid, 
too inflammable to be us^ in lighting, to very thick, 
viscid fluids, and passing, by loss of the lighter naphthas 
throij^ evaporation, by insensible gradations into the 
paraffins, bitiunens or asphalts. 

The uses of Petroleiun are well known. 
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AMFHALTUM. ^^^^ of cMer- BazduMM ± 1. 

ent hydrocarfooDS. -^ 

Lustre. — Besixioas, piteb-like, dulL 
Color. — Black, brownish black. 
Streak. — Brown. 
Conchoidal to uneven fracture. 
Brittle. Can be cut very easily. 
Opa^jue to transparent. 
S. G. — 1-1.8. 
Odor is bitiiiiimoiis. 



B. B. — Mehs in a match flame, burning with a bright 
flame. 

Found impregnating, or filling cavities in rocks of all 
ages, but the most important deposits are in the form of 
" lakes " or beds on the surface. Such deposits as the 
last mentioned are probably always connected with rocks 
containing bituminous material or organic remains. 



Varieties. 

There are many varieties based upon the composition, 
case of melting, and various physical features. 

Compare with Coal (p. 269). 

The uses of Asphaltum in street-paving, roofing, as a 
wood preservative, etc., are well known. 



^ 
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GOAL. Oxygenated Hydrocarbons +. Hardness .5-3. 

Lustre. — Sub-metallic to dull, also resinous. 

Color. — Black to brown, sometimes iridescent. 

Streak. — Black to brownish. 

Fracture. — Conchoidal to uneven. Rectangular jointing 
and parting common. 

Brittle to tough. 

Opaque. 

B. B. — Bums more or less freely without melting. 

Occurs interstratified with sedimentary rocks and beds 
of iron ore, having been formed by the gradual changes 
produced in beds of organic materials (chiefly vegetable) 
through the agency of pressure and more or less heat. 

Is usually massive but. is sometimes laminated or deli- 
cately banded, the different bands differing in color. 

Varieties. 

The varieties of coal are based principally on the amount 
of volatile matter yielded by distillation and on the nature 
of these compounds. To a less extent the distinctions are 
based on physical characters. 

It is seldom safe to decide the class to which a given 
specimen of coal belongs without basing the determination 
on something besides appearance or physical properties. 

LXaMTTE or BROWN GOAL. 

Non-coking, often impure coals containing a large 
amount of volatile matter. They are of recent origin and 
the name Lignite is often confined to those varieties which 
still plainly show the woody structure. Lignite is easily 
ignited. 

The color ranges from brown to pitch black and they 



HAJflMTjOKi Of MnfMRALS. 



TSaavMXTUWt O'mL or e^rim Xaxiaausak. but 






0>kiri<f or nrwwy^kin^ r!oaIs with a very tkree amoont 
f'lffk-^fJc) of Tobtik matter. 

TVi^ riT/lor L« bbidE, r.h#^ r.f^xtnr? firm and compact and the 
IfMt.r^ iwisdiy bright or pitcfaf. 

i'?PiaSlyhMg6erthanUgBat»9sad 

fletfiiiy if^ilxM and bans widi a loo^. 



CAnnSL or PABBOT GOAL. 

Yotjt cofwpti€t Mod 9wm in tgiiiiic with fittlo taHtn and a 
broad e<»iebo!idal trmetan. 

T\t'iH iHA variety of Bituminous Coal and may be either 
cjffkiuff, or non-coking. 



Hard, CMna^wcX coal with a hi^ often aobiiMtallie 
lattro. (Jmially contains less than 5% volatile matter. 
Ignitod with difHenlty and burns wtUi a bhw flame. 

imrZRAL OOKE. 

l</!M(fmblcH artificial coke but is apt to contain bitumi- 
nouM fnaU;rial and \y& more compact. It is usually plainly 
fonruul by nictamorphism of coals in contact with igneous 
intruHJonH. 

MINERAL OHABOOAL. 



^ 



A fihrouH or powdery substance often occurring between 
\tH of (M)al. It is soft and soils the fingers. 
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ir.tA 



sY DfPORTAlST 0BE8. 



In the following table, the figures after each name of an 
ore indicate the percentage of the element specified which 
the pure mineral contains. When this is variable or is 
merely mechanically included, an interrogation mark takes 
the place of the above-mentioned figure. 

Important ores are in heavy face type, less common 
species are in Ughter type, and minerals which are only 
occasionally mined and treated for the element specified 
are in italics. 

Each group is arranged in the order of decreasing im- 
portance. 

ALXTMHTDM 

Batudte (73.9), Cryolite (12.8). 

AMTIMQNY. 

Stibnite (71.8). 

ARSENIC. 

Arsenopyrite (46), Smaltite (71.8), Gobaltite (45.2), 
Niccolite (?), Enargite (19.1). 

OHBOMTOM. 

Ohromite (46.2). 

OOBALT. 

Smaltite (?), Cobaltite (35.5), Arsenopyrite (f). 

OOPPER. 

Native Oopper (95), Ohalcopsrrite (34.5), Bomite 
(55.5), Cuprite (88.8), Malachite (57.5), Chalcocite 
(79.8), .Enargite (48.3), Tetrahedrite (?), Azurite 
(55.4), CoveUite {66,4), ChrysocoUa (4S.2), Atacamite 
(62.4). 
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CKXLD. 

Vatifie Gold (99.8), Pyitta (?), ^yifoiite (24.5), 
OalATerito (39.5>, GhakoiTrito (?), HeasHe (?), F^ 
zite (25.5;, Gaknite (7j, .4rKiuipyriC« (/), StQmiie (/). 



num. 



Henutite aO), Umimtte (59.8), MasBBlito (72.4), 
Biderite (48.4), Goethite (62.9), Pyriie (46.7). 

LBAD. 

GkOanite (86.6), Cenusite (77.7), Anglente (73.6), 
Pyromorphita (76.4), Mimetite (69.7), Vanadinite 
(73.2), Wulfenite (56.5), Tetrahedrite (f). 

ICAOKESIUM. 

Magnedte (28.6). 

MANGANESK. 

Pyrolmite (63.2), PBilomelane (?), Manganite (62.4). 

MEBOUBT. 

Oinnabar (86.2), Native Mercury (99). 

MOLYBDENUM. 

Molybdenite (60.) 

NIOEJEL. 

Gamierite (?), Pyrrhotite (7), Millerite (64.4), Nicco- 
lito (43.9), ChalcojyyrUe (f), Arseruypyrite (t). 



Native Platinum (86.5). 

■ * 
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8ILVEB. 

Galenite (7), Oerargyrite (75.3), Pyrargyrite (59.9), 
Proustite (65.4), Argentite (87,1), Tetraliedrite (?) 
Native Silver (95), Native Gold (?), Native Copper 
(?), Hessite (63), Petzite (43), Stephanite (68.5), 
Pyrite (f), CficUcopyrite (f), Jamesonite {?), Stibnite 
(f), Ceruasite (f), PolybasUe {75.6). 

STBONnUM. 

Strontianite (56.8), Celestite (45.7). 

SULPHUB 

Pyrite (53.3), Native Sulphur (100), Pyrrhotite (?). 

TIM. 

Oassiterite (78.6). 

TUNGSTEN. 

Wolframite (60.7), Huebnerite (60.7), Scheelite 
(63.9). 

ZTHO. 

Sphalerite (67), Smithsonite (52), Oalamine (54.1), 
Zincite (80.8), FranUinite (f), WiUemiie {58.4). 

Note: In the foregoing table, Marcasite is included 
under Pyrite, and Tennantite under Tetrahedrite. 
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CVOOODTO 



Note: The yaine of ^ssxm depends apcm. four £Mrtoi8 
iuLj 1; die f^oior, 2^ freedoia froiiL fiawa and iwrfrBiin wff^ 
^3j the hanineaa, and (4,i che eoefficrent of le&aurtifMi. 

UnlR»! the color ia tmnsiially ^ood and tiie msfcenal b 
iincommoiily free from fiawa. it wiH sekioni pay to tij to 
market uncut j^em materiala if listed at les than 92.00 
per carat. 

Good sema are occasionally quoted at lower figures 
than are here jnven and very lai^ gems of the cheapo' 
varieties often cost much lesg per carat than do afnuiW 
stones, but these figures are probably fair average vahies. 
I^arsre gems of the more expensive varieties usually cost 
much more per carat than do the small ones. 

The price charged by Lapidaries for cutting a sing^ 
stone will vary from about $1.00 to $3.50 per carat accord- 
ing to the hardness of the mineral and the difficulties due 
to cleavage, etc., which are apt to be encountoed. The 
cutting of Diamonds costs much more than this. When 
a great many stones of the minerals about 7 in hardness 
are cut at one time, a figure of as low as $0.20 apiece can 
flT^metimes be obtained if the stones are not over a carat 
in size. 

A carat is a wei^t of about 3.2 Troy grains or 1/2187 
of a pound Avoirdupois. 

Uncut gem material is sold by the pound, or by the 
sjjccimcn if very valuable. 

Most of the gems on this list are described on the pre- 
ceding pages. 

Price per carat. 

Alexandrite $20.00 to $150.00 

Amawm Htone 'e/v^'c'S 

Amoihyst (Quartz) «.;?♦ oXS 

Atnoihyst, oriental ^'00 to 30.0U 

AcnniTiinrino ^*^J^^'52 

Ay;tiriio 76to2.00 

fc^ Beryl (Anuamarine). (See Aquamaiine.) 

^BorHpinlc 5.00tol0.00 
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Price per carat. 
fl (Emerald). (See Emerald.) 
Klstone. (See Heliotrope.) 

^soberyl $10.00 to $15.00 

rBoheryl, var. Cat's Eye 5.00 to 20.00 

rsocolia, siliceous 1.00 to 2.50 

nsoprase 50 to 2.00 

ine 1.00 to 5.00 

oite 

kophane 20.00 

nond, white 160.00 to 275.00 

nond, brown 150.00 to 500.00 

nond, canary yellow 500.00 

nond, blue 250.00 to 500.00 

3Bide 3.00 to 5.00 

braid (Beryl) 25.00 to 200.00 

erald, oriental 500.00 to 1000.00 

lote 2.00 to 10.00 

( Opal. (See Opal.) 

net 50 to 12.00 

iotrope 50 

denite 15.00 to 75.00 

icinth 5.00 to 15.00 

nth or Hyacinth. (See Hyacinth.) 

B . * 50 to 3.00 

ron 10.00 to 20.00 

izite 12.00 to 18.00 

is Lazuli 50 to 1.00 

achite 75 to 2.00 

achite and Azurite 75 to 2.00 

rix Turquois, variety. (See Turquois.) 
dean Opal, variety. (See Opal, precious.) 
Ltana Sapphire, variety. (See Sapphire.) 

»nstone 50 to 1.50 

is Agate . 50 

1, fire 25 

J, precious 2.00 to 25.00 

jntal Amethyst, variety. (See Amethyst.) 
jntal Emerald, variety. (See Emerald.) 
>ntal Ruby, varietjr. (See Ruby.) 
intal Sapphire, variety. (See Sapphire.) 
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Price per car 
Oriental Topaii variety. (Bee Topai.) 

Peridot S4.00to$15 

Precious Opal, yariety. (See OpaL) 

(^uartSi Rose 2 

Quarts, Smoky 1 

Rose Quartz, variety. (Bee Quarts.) 

Ruby, Arisona, variety of Garnet 1.50 to 12 

Ruby, oriental 25.00tolOOO 

Ruby Spinel, variety. (Bee Spinel) 

Sapphire, oriental 25.00 to 140 

Sapphire, Montana, blue 3.50 to 40 

Sapphire, Montana, pink 5.00to90 

Smolnr Quarts, variety. (See Quarts.) 

SpmelRuby &OOtoaO 

Sunstone 50to2 

Thomsomte 

Titanite 7.50tol5 

Topaz, blue 3.00 to 10 

Topaz, golden 2.00to& 

Topaz, pink 4.00 to 8. 

Topaz, oriental 5.00 to 30. 

Topaz, white 2.00 to 8. 

Tourmaline, pink 4.00 to 15. 

Tourmaline, green or brown 5.00 to 12. 

Turquois 2.00 to 12. 

Turcjuois, matrix 

Varicite 1. 



r\ 
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VALUES OF METALS AND MINERALS. 

these figures fluctuate, but they will often at least 

Srospector some idea as to whether or not a deposit 
" locating." 

METALS. 

num (99%), per pound $.45 to $.50 

lony, per pound 10 to .12 

r, per pound 15 to .25 

per ounce 20.00 

per pound 04 to .06 

jsium, per poiuid 6.50 to 7.50 

ry, per flask of 75 pounds 40.00 to 60.00 

I, per pound 45 to .65 

um, per ounce 30.00 

, per ounce .65 

er poiuid 35 to .45 

per pound 07 to .08 



MINERALS. 

) (ground and floated), per ton . $12.50 to $20.00 

:, per pound .06 

per carat . . 85.00 

e (ground), per ton 9.50 to 10.00 

, per ton 3.00 

ibite (40% tantalic acid), per pound . .20 

dum, per pound .07 to .10 

f (ground), per pound 02 to .05 

mr (ground), per ton 9.50 to 10.00 

ite (lump), per ton 6.00 to 7.50 

ite (groimd), per ton 10.00 to 12.50 

lite, per pound 01 to .10 

im (lump), per ton 7.00 

im (groimd), per ton 12.00 to 20.00 

)rial Earth, per pound 02 to .05 

a, per ton 8.00 to 18.00 

3site, per ton 7.00 to 8.00 
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Molybdenite (90%), per ton $L50iot 

Mooasite Sand (95% sand with 5% tho- 
rium), per pound 08 tc 

Muscovite (ground), per ton 20.00 to 3 

Muscovite (scrap), per ton 40.00 to 7 

Pho^hate Rock, p^ ton lO.OOtol 

Pyrite (non-arsenical), per unit of sulphur . .10 tc 
I^rite (arsenical), per unit of sulphur ... .12 tc 
IVrolusite (80%-«5% MnO,) per ton . . 35.00 to 6 

Quartz Gump), per ton 2.00 to 

Quartz (ground), per ton 10.00 to 1 

Rutile (90%) per ton 120.00tol6 

Salt Gump), per ton 3.00 to 

Talc, per ton 15.00 to 3 

Tungsten (60% WO,), per ton ...... 9.00 to 1 
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GLOSSARY. 

(With examples.) 

AdciUar. Needle-like. (Natrolite.) 

Adamantine Lustre. The lustre of oiled-glass, exhibited 
by minerals with a high index of refraction. (Diamond, 
Genissite.) 

Aggregaies. Clusters or groups. 

Alkaline Taste. Like soda. (Natron, Borax.) 

Amcrphous. Without crystalline form or structure, t.c, 
without a regular arrangement of the molecules. (Opal, 
Turquois.) 

Arborescerd. Resembling a tree in appearance. (Native 
Copper and Silver.) 

Astringent Taste. Causing the mouth to "pucker." 
(Some Boracite.) 

Bladed. Decidedly elongated and flattened. (Wollas- 
tonite, Cyanite.) 

Botryoidal. Globular masses so imited as to resemble a 
bunch of grapes. (Chalcedony, Prehnite.) 

BritUe. The quality which causes a substance to break 
readily when struck with a hammer. (Sulphur, Pyrite. ) 

CapiUary. Hair-like. (Millerite, MesoHte.) 

Chatoyant Lustre. Changeable, imdulating reflections 
from beneath the surface. (Moonstone, CrocidoUte.) 

Cleavage. The property possessed by many crystalline 
substances which causes them to break more or less easily 
and smoothly in definite directions, i.e., parallel to pos- 
sible crystal faces. (Galenite, Calcite.) 

The cleavage may be very perfect, perfect, good, fair, 
or poor depending upon the ease with which it can be 
developed and the smoothness of the resulting faces. 

Cleavage faces may usually be distinguished from 
crystal faces by the fact that they appear to be covered 
with thin plates, forming low steps. 

Cleavage is said to be cubical, octahedral, dodecahed- 
ral, pyramidal, prismatic, pinacoidal and rhombohedral, 
q. V. 



\ 
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More than one kind of deavage is often found on 
one mineraL 

Columnar, Column-like forms, usuaQy in nearly parallel 
position* (Stibnite, Jamesonite.) 

Compact, !Made up of very fine, closely united particles. 
(Magnesite, Datolite.) 

Conchoidal Fradvre, Smoothly curving like the interior 
of a shell. 
The following three kinds of substances may show a 
conchoidal fracture: 

1. Amorphous substances. (ChrysocoHa.) 

2. Cry ptocrystalline or very fine grained. (Chalcocite.) 

3. Individual crystals without cleavage. (Quartz.) 

Concentric, Showing spherical crusts or layers, one within 
another. (Arsenic.) 

Contact Twin. The simplest type of twin (q. v.), in which 
two portions of a crystal appear to have been united 
along a common plane after one portion has been re- 
volved 180° relative to the other. The plane of contact 
(plane of union or the composition face) may or may 
not 1x3 the twinning plane. (Hornblende, Epidote.) 

CryptocrystaUine. (" Hidden crystalline.") Composed 
ot microscopic crystals or crystalline grains, i.e., very 
fine grained. (Chalcedony, Datolite.) 

CryntaL A mineral bounded wholly or partially by natu- 
ral plane surfaces, called faces. 

Crystalline. With a regular molecular arrangement. This 
is niauifested in many ways, such as a definite external 
form — " crystals" — , the presence of cleavage, or the 
ability to polarize light. (Orthoclase, Quartz.) 

Cubical Cleavage. Equally good cleavage in three direc- 
tions at angles of 90°. (Galenite, Hahte.) 

Cylic Twin. Composed of parts which appear to have 
boon alternately revolved 180° upon non-parallel twin- 
ning planes. The varieties with names are trillings, 
fourlings, sixlings and eightlings, q. v. 

Decrepitate. Fly to pieces when heated with a blowpipe. 
(Jiunosonite, Halite.) 
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Deliquescent, Capable of extracting considerable water 
from the air and thus tending to form a liquid. 

Dendritic. Fern-like. (Native Copper, Wad.) 

Dichroic. Exhibiting dififerent colors or tints when looked 
through in different directions. Only seen in trans- 
parent minerals. (Epidote, Vivianite.) 

Dimorphic. A term applied to a substance which crys- 
tallizes in two systems, or in one system with absolutely 
different unit axial values. (FeSg, CaCOa.) 

Disseminated. Scattered rather uniformly through some- 
thing. (Precious Metals.) 

Dodecahedrcd Cleavage. Equally good cleavage in six 
directions at angles of 60°, 90° and 120°. (Sphalerite, 
Sodalite.) 

Druse. A great many very small crystals crowded closely 
together. (Calamine, Chabazite.) 

Ductile. Capable of being drawn into wire. (Copper, 
Platinum.) 

Dull Lustre. Without " shine '' of any kind. (Chalk, 
Hydrozincite.) 

Earthy. Earth-like. 

Efflorescence. A crust, powder, or crystalline coating 
formed on the surface by the evaporation of mineralized 
water. (Borax, Thenardite.) 

Eightling. A cyclic twin (q. v.) made up of eight por- 
tions. (Rutile.) 

Elastic. The property which causes a portion of a sub- 
stance to resume its original position after it has been 
displaced. (Capillary Millerite, Muscovite.) 

Exfoliate. To swell or puff out when heated with the 
blowpipe, due to a separation into leaves or folia. 
(Stilbite, Jefferisite.) 

Feldspathoid. A mineral resembling a feldspar in compo- 
sition but differing in physical characteristics. (Leucite, 
Sodalite, Nephelite.) 

Fetid. Having the odor of H2S, or bad eggs. (Some 
Limestone and Barite.) 
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Fihrawf. Composed of fine, slender filaments or fibres. 
(Asbestus, Croeidolite.) 

Filiform. Wire- or thread-like. Olillerite, Mesolite.) 

Flexible. Capable of being bent without fracture. (Chlo- 
rite, Gypsum.) 

Foliae. Same as lamellae, q. v. 

Foliated. Leafy or platy. (Micas, Talc.) 

Fourling. A cyclic twin (q. v.) made up of four portions. 
Rare. 

Fracture. The manner in which a mineral breaks other 
than along cleavage or parting planes. Fracture is said 
to \ye uneven, hackly, splinter\' or conchoidal, q. v. 

Garufue. The worthless rock or minerals in which a more 
valuable or interesting mineral is imbedded or to which 
it is attached. 

Granular. Composed of coarse to fine grains. (Pyrrho- 
tite, Emery.) 

Globular. Globe-like. (Conichalcite, Wavelite.) 

Hackly. Jagged; covered with sharp points. (Native 
Metals.) 

Hardness. The power of resisting abrasion or scratching. 
S(je Moh's scale of hardness elsewhere. 

Imitative. Resembling some familiar object or form. See 
acicular, arborescent, botryoidal, dendritic, lenticular, 
nodular, oolitic, pisolitic, reniform, reticulated, stalac- 
titic, etc. 

Incrusted. Covered with a thin layer or crust. 

Incrusting. Occurring as a thin layer or crust on some- 
thing else. (Millerite, Marcasite.) 

Inter penetration Twins. A term applied to two or more 
crystals in twinned (q. v.) position when they penetrate 
each other, being not merely united by the adherence of 
external faces. (Carlsbad twins of Orthoclase, Thenar- 
dite.) 

Intumescence. Boiling when heated with the blowpipe. 

((yhabazite, Thomsonite.) 

Iridescent. Showing a play of prismatic colors. (Many 
sul})hides.) 
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Iwmorphic. Two minerals of dififerent compositions but 
the same crjrstallization. (Argentite, Galenite.) 

Isomorphic Group. A group of minerals all of which crys- 
tallize alike. (Pyrite Group, Calcite Group.) 

Lamdlar» Same as foliated, q. v. 

Lamellae, Thin plates, leaves, or sheets. (Brucite, 
Micas.) 

Laminated. Same as foliated, q. v. 

Laminae. Same as lamellae, q. v. 

Lenticular. Lens-shaped. (Some Calcite crystals and 
many nodules, q. v.) 

Lustre. The manner in which a substance reflects light. 
The following different varieties are recognized: ada- 
mantine, chatoyant, dull, greasy, metallic, pearly, resin- 
ous, silky, stony, q. v. 

The intensity of the lustre is indicated by the use of 
the terms splendent, brilliant, shining, glistening, etc. 

The prefix sub is used to indicate an imperfect lustre 
of the kind specified. 

Magnetic. Attracted to the magnet. (Magnetite, Pyrr- 
hotite.) 

MaUeable. Capable of being hammered into thin sheets. 
(Gold, SUver.) 

MammiUary. Roimded protuberances with the form of 
flat domes. (Hematite, Aragonite.) 

Massive. In masses without definite crystalline form. 
(Thaimiasite, Serpentine.) 

Metallic Lustre. The lustre of a metal. (Galenite, 
Chalcopyrite.) 

Micaceous. Composed of small plates or leaves. (Mica- 
ceous Hematite, Astrophyllite.) 

Mineral. A natural occurring, homogeneous, inorganic 
substance. (Quartz, Gold.) 

MvUtple Twin. Composed of parts which appear to have 
been alternately revolved 180® upon parculel or non- 
parallel twinning planes. These are of two kinds, i.e., 
cyclic twins and oscillatory twins, q. v. 
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PhenoerystaUine. Evidently crystalline. Not necessa- 
rily in distinct crystals but the crystalline structure can 
be readily proven by the presence of cleavage or peculiar 
optical characteristics. (Rose Quartz, etc.) 

Pinacaidal Cleavage. Cleavage in only one direction. 
(Topaz, Oolemanite.) 

PtsoliHc. Composed of globules between the size of ** BB *' 
shot and peas. (PisoUtic Calcite.) 

Pleochroic. Exhibiting several different colors or tints 
when looked through in different directions. See 
dichroic. 

Polarize. A substance is said to polarize li^ht when all 
the rays that pass through it are forced to vibrate in two 
planes at right angles to each other. AU crystalline 
substances except those in the isometric system will do 
this. 

Polysynthetic Twins. (" Many unions.") Same as oscilla- 
tory twins, q. v. 

Primary. Original. A mineral which crystallized when 
the rock in which it is embedded was formed is said to 
be primary. 

PrisTruaiic. Elongated decidedly in one direction but with 
sufficiently large dimensions in other directions to pre- 
vent it from being called acicular, capillary, or bladed, 
q. V. (Actinolite, Staurolite.) 

Prismatic Cleavage. As usually used, this means equally 
good cleavage in two directions, the anele varying with 
the system, and being 90° for tetragonal minerals, only. 
(Enargite, Wernerite.) ' 

In the case of the hexagonal minerals, the correspond- 
ing cleavage should be called hexagonal prismatic, and 
means equally good cleavage in three directions at 
angles of 60° and 120°. 

Pseudomorph. A substance occurring with the crystalline 
form of another, due to the alteration or replacement 
of the second to or by the first. (Martite, Limonite 
after P3n:ite.) 

Pyramidal, Resembling a pyramid, i.e., a form bounded 
by triangular faces which meet in a common point. 
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Renifrnm. Kidney-shaped. (Some Hematitr and limon- 

RepmUd Tirins, Same as multiple twins, q. v. 

RetxrtjJated. Showing fibres crossed like a net. (Stibnite, 
Kutile,) 

RemnmxM Ltutre, ResemUing resin, or rosin. (Realgar, 
Sphalerite.) 

Rhomhohedral Cleavage, Equally good cleavage in three 
directions at varying angles, ((^alcite, Rhodochrosite.) 

Rock. Any substance not a liquid which forms a consider- 
able portion of the earth's crust. (limestone. Phos- 
phate Rock.) 

Scaly. Made up of very smaU leaves or scales. (Some 
Kaolin.) 

Secfmdary. A mineral whose formation took place after 
the rock in which it is imbedded was formed is said to be 
secondary. (Kaolin, Chlorite.) 

SecHle. Capable of having little slices or shavings cut 
from it with a knife. ((>piment, Argentite.) 

Silky Lustre. With a sheen like silk. (Malachite, Pecto- 

lite.) 
Sixling. A cyclic twin (q. v.) made up of six portions. 

(Aragonite, Witherite.) 

Spar. A name given by miners to almost any cleavable 
' niinoral with a vitreous lustre. (Fluor-spar, Heavy- 
Hpar. ) 

Specific Gravity (S. G.). This equals the quotient obtained 
by dividing the weight of a substance by the weight of 
an ocjual volume of water at 15° C. The result shows 
how many times heavier or lighter than water the sub- 
stance tested is. 
The average S. G. of the materials of the earth's crust 
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is about 2.5; anything above this figure is reearded as 
heavy and anything under this will seem light. 

Splintery Fracture, Breaking into long slivers or splinters. 
Rare. 

Staktctitic. Resembling an icicle. (Calcite, Aragonite.) 

Stellate. Star-like. (Strontianite and Cerussite twins.) 

Stony Lustre. The lustre of weathered rocks. (Ortho- 
clase, Spodumene.) 

Streak. The color of the powdered mineral. It is usually 
obtained by rubbing the mineral upon a piece of un- 
glazed porcelain, called a streak plate. 

If the lustre is metallic, the streak will usually be as 
dark or darker in color than is the mineral itself. If the 
lustre is not metallic, the opposite is usually true. 

Striated, Covered with striations, q. v. 

Striatums. Very distinct, parallel lines which are really a 
succession of very minute ridges and furrows or very low 
steps. They may be produced in the following two 
ways: 

1. By the oscillation or alternate appearance of differ- 
ent crystal faces, thus forming a series of low steps. 
Striations of this character are confined to the surface 
of crystals. (Pyrite, Garnet.) 

2. By oscillatory or repeated twinning. Striations 
thus produced are to be seen on cleavage, as well as 
crystal, faces. (Plagioclases, Conmdum.) 
Sometimes striation-like lines are produced by cleav- 
age or other causes, but these are disregarded. 

Svlpho SaU. A compound containing one or more bases 
combined with Sidphur and a semi-metal, the latter 
being united in a definite ratio. 

Tabular. Tablet-shaped. (Barite, Wulfenite.) 

Tarnish. A very thin coating formed on many minerals 
by slight changes in composition induced by exposure to 
the atmosphere. (Arsenic, Bornite.) 

Termination. The group of faces enclosing the end of an 
elongated crystal. 
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TitanosUicate. A compound composed of one or more 
bases united to both titanic and silicic acids. 

Tough, Not easily broken with a hammer. (Mountain 
Cork, Sepiolite.) ^ 

Transparent, Objects can be seen through the substance. 
(Rock Crystal, Iceland Spar.) 

Translticent. Objects cannot be seen through the sub- 
stance but light is transmitted through the same. 
(Orpiment, Crocoite.) 

TriUing, A cyclic twin made up of three portions. Rare. 

Tvrin, Two or more crystals or portions of one crystal so 
united that, if alternate crystals or portions could be 
revolved 180° on so-called twinning planes, one simple 
untwinned crystal would be formed. 

The twinning planes cannot be parallel to symmetry 
planes and must be parallel to possible crystal faces. 

Three classes of twins are recognized, i.e., contact 
twins, interpenetration twins and multiple twins, q. v. 

^Uneven Fracture. Rough fracture. (Tetrahedrite. Milky 
Quartz.) 

Vitreous Lustre. The lustre of glass. (Topaz, Tourma- 
line.) 
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TABLE OF ELEMENTS WITH THEIR SYMBOLS 
AND ATOMIC WEIGHTS. 



Name. 


Sym- 
bol. 


At. 
Wis. 


Name. 


Sym- 
bol. 


At. 
Wts. 


Aluminum . . . 


Al 


27.1 


Neodynuum . . 


Nd 


143.6 


Antimony . . . 


Sb 


120.2 


Neon . . . 




Ne 


20. 


Ai^n 


A 


39.9 


Nickel 






Ni 


58.7 


Arsenic .... 


As 


76. 


Nitrogen . 






N 


14.04 


Barium .... 


Ba 


137.4 


Osmium . 






Os 


191. 


Bismuth .... 


Bi 


208.5 


Oxygen . 






O 


16. 


Boron ..... 


B 


11. 


Palladium 






Pd 


ioe.5 


Bromine .... 


Br 


79.96 


Phosphorus 






P 


31. 


Cadmium . . . 


Cd 


112.4 


Platinum 






Pt 


194.8 


Caesium .... 


Cs 


132.9 


Potassium . 






K 


39.15 


Calcium .... 


Ca 


40.1 


Praseodymii 


iin 


I . 


Pr 


140.5 


Carbon .... 


C 


12. 


Radium . 






Ra 


225. 


Cerium .... 


Ce 


140.25 


Rhodium 






Rh 


103. 


Chlorine .... 


CI 


35.45 


Rubiduirn . 






Rb 


85.4 


Chromium . . 


Cr 


52.1 


Ruthenium 






Ru 


101.7 


Cobalt .... 


Co 


59. 


Samarium . 






Sm 


150. 


Columbium. . . 


Cb 


94. 


Scandium . 






Sc 


44.1 


Copper .... 
Erbium .... 


Cu 


63.6 


Selenium 






Se 


79.2 


Er 


166. 


Silicon . . 






Si 


28.4 


Fluorine .... 


F 


19. 


Silver . . . 






Ag 


107.93 


Gadolinium . . 


Gd 


156. 


3odium . . 






Na 


23.05 


Gallium .... 


Ga 


70. 


Strontium . 






Sr 


87.6 


Germanium . . 


Ge 


72.5 


Sulphur . . 






S 


32.06 


Glucinum* . . . 


Gl 


9.1 


Tantalum . 






Ta 


183. 


Gold 


Au 


197.2 


Tellurium . 






Te 


127.6 


Helium .... 


He 


4. 


Terbium . . 






Tb 


160. 


Hydrogen . . . 


H 


1.008 


Thallium 






Tl 


204.1 


Indium .... 


In 


114. 


Thorium , 






Th 


232.5 


Iodine .... 


I 


126.85 


Thulium . . 






Tm 


171. 


Iridium .... 


Ir 


193. 


Tin .... 






Sn 


119. 


Iron . .... 


Fe 


55.9 


Titanium . 






Ti 


48.1 


Krypton . . . 


Kr 


81.8 


Tungsten 






W 


184. 


Tianthaniim . . 


La 


138.9 


Uranium 






U 


238.5 


Lead ..... 


Pb 


206.9 


Vanadium , 






V 


51.2 


Lithium .... 


Li 


7.03 


Xenon . , 






Xe 


128. 


Magnesium . . 


Mg 


24.36 


Ytterbium . 






Yb 


173. 


Manganese . . . 


Mn 


55. 


Yttrium . 






Yt 


89. 


Mercury .... 
Molybaenmn . . 


Hg 


200. 


Zinc . , 






Zn 


65.4 


Mo 


96. 


Zirconium 






Zr 


90.6 



<*• Glucimun (Gl) is the same as Beryllium (Be). 
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The hardness of minerals is most accurately determined 
by comparison with minerals of known hiardnesB. In 
making this test, it is important to remember that if one 
minercu will scratch another, the former has a hardness 
equal to, or greater than, that of the latter. 

Moh suggested that ten more or less common minerals 
should be used as a scale of hardness, and the species he 
selected are given below. The units on this scale are not 
equally spac^ — the difference between hardnesses 9 and 
10 being as great as the difference between hardnesses 1 
and 9 — but the inequalities are not great enough to 
cause trouble. 

Hardness 

1. Talc (foliated, light green). 

2. Gypsum (Selenite) or Halite. 

3. Ccdcite (transparent). 

4. Fluorite (transparent). 

5. Apatite (transparent). 

6. OrthocUise (good vitreous lustre). 

7. Quartz (transparent). 

8. Topaz (transparent). 

9. Corundum (cleavable). 
10. Diamond. 

If specimens of the above minerals are not at hand, the 
hardness of all but the hardest minerals can be approxi- 
mately determined by applying the following facts: 

The finger nails will scratch minerals with a hardness 
equal to, or less than, 2 J. 
A copper coin will just scratch a mineral of hardness 4. 
A good knife will scratch minerals with a hardness of 5 J. 
Glass is scratched by minerals over 6 in hardness. 
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VON KOBELL'8 SOAUS 07 FUSIBILITY. 

The fusibility of a mineral can best be tested by placing 
a fine splinter — held in platinum forceps — in Ihe hottest 
part of the blow-pipe flame. Six degrees of fusibility can 
then be recognized, as shown by the following table : 

Degree 

1. Stibnite, Ck>arse splinters fuse very easily. 

2. Natrolite, Coarse fragments fuse easily. 

3. Almdndite Garnet, Fine fragments fuse easily. 

4. AcHnolite. Fine fragments fuse fairly easily. 

5. Orthoclase, Fine fragments fuse with great diffi- 
culty. 

6. Bromite or Calamine. Practically infusible, only 
the thinnest edges being slightly rounded. 
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NoTB ! Names of mineral species are in heayy-faoe t7P6» synonynui 
are in light-face type, and the names of varieties of mineral species are 
inUcUica, 



PAOB 

Actinolite 151 

AdamarUine Spar ... 82 

Advlaria 131 

Agate 73 

Agatized Wood 73 

AUbandite 31 

Alabaster 256 

Albite 135 

Alexandrite 93 

Allanlte 182 

Allemontite 6 

Almandite 164 

Altaite 27 

Alum Stone 257 

Alunite 257 

Amazon Stone 133 

Amber 266 

Amber Mica 205 

Amethyst 69 

Amethyst, Oriental ... 82 

Axnphlbole 151 

Analdte 195 

Andaluiite 175 

Andradite 164 

Ansleslte 250 

Anhydrite 251 

Anorthlte 139 

Anthracite Coal .... 270 

Anttmony 7 

Apatite 230 

Apophyllite 191 

Aquamarine 157 

Arasonite 118 

Argentine , 108 

Arsentite 23 

Arsenio 5 

Anenopyrlte 48 

Atbeattta 152 

Asparagtia Stone .... 230 

Asphalt 268 



Aspbaltum . 
AstropbyUlte 
Atacamlte 

Augite . . . 

Aventurine . 

Axinlte . . . 

Aiiirite . . . 



Balcu Ruby \ 

Barlte 

Baaanite 

Bauxite 

Bees' Wax, Mineral . . 
Bell-metal Ore .... 

Beryl 

Biotite 

Bitum.en 

Bituminoita Coal .... 
Black Hematite .... 

Black Jack 

Black Lead 

Black Mica 

Black Oxide of Manganese 

Blende 

Bloodstone 

Blue Carbonate of Copper 
Blue Iron Earth .... 

Bog Iron Ore 

Bog Manganese .... 

Boraolte 

Borax 

Bomlte 

Bart 

Boumonlte 

Brimstone 

Brittle Silver 

Bromyrite . 

Bronzite . , . . '. . . 

Brookite . . 

Brown Coal 
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268 
225 

66 
145 

69 
183 
126 

86 
247 

72 
103 
265 

41 
157 
204 
268 
270 
106 

30 

2 

204 

98 

30 

72 
126 
238 
102 
106 
242 
244 

39 
1 

54 
3 

58 

62 
142 

97 
269 
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BL 



2771 
2^1 



HI 



U3 FbaehHsuBocae 



1« 



15 

2 







1S4 



211 



216 PtDcpfer Copper Q» \\\ 30 



107 

73 

109 



1C3 



75 



144 



INDEX 
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Qumrti, 68 

Quartzite 76 

Qtiartz Sandstone .... 76 

Quicksilver 12 

Realgar 18 

Red Iron Ore 83 

Red Ochre 83 

Red Oxide of Copper . . 79 

Red Zinc Ore 80 

Bhodoohroflte 114 

Rhodonite 149 

RipidoUte 210 

Rock Crystal 69 

Rock Salt 61 

Rose Quartz 69 

Rvby, Balas 86 

Ruby Copper 79 

Rvby, Oriental 81 

Ruby Silver, Dark ... 56 

Ruby Silver, Light ... 66 

Ruby Spinel 86 

Ruddle 83 

Ruin Agate 73 

Buttle 96 

Salt 61 

Bamanklte 227 

Sanadine 132 

Sandstone, Quartz ... 76 

Sapphire, Oriental ... 82 

Sardonyx 73 

Satin Spar .... 108,256 

Savssurite 180 

Scapolite 170 

SoheeUte 261 

Schorl 187 

Schorlomlte 166 

SeUnUe 256 

SepioUte 219 

Serpentine 214 

Siderite 113 

Siliceous Sinter .... 76 

Silllmanite 176 

Silver 10 

Silver Glance 23 

Smaltite 43 

Smithsonite 115 

Smoky Quartz 69 

SmoTcy Topaz 69 

Soapstone 217 

Soda Feldspar ..... 136 

SodAUte . 161 



PAOA 

Spathic Ore 113 

Sjpecular Iron 83 

&xssartite 164 

Sphaerosiderite .... 113 

Sphalertte 30 

SpKene 224 

Spinel 86 

Spodumono 146 

Stalactite 109 

Stalagmite 109 

Stannite 41 

Stassfurtite 242 

StauroUte 189 

Steatite 217 

Steel Galena 26 

Stepbanite 68 

Stilmite 20 

StUMte 193 

Stream Tin 94 

StipntlBiAlte 121 

Shatcmite 266 

M^hur 3 

Sunstone 137 

Sylvanite 60 

Talc 217 

Tantalite 226 

Tellurium 4 

Tennantite 67 

Tetrahedrite 67 

Thaumaaite 222 

Thenardite 246 

Thomionite 198 

Thulite 180 

Tiger Eye 69,154 

Tinkal 244 

Tin Pyrites 41 

Tin Stone 94 

Titanic Iron Ore .... 84 

Titanite 224 

Topai 174 

Topaz, False 69 

Topaz, Oriental .... 82 

Topaz, Smoky 69 

Tottchstone 72 

Tourmaline 187 

Travertine 110' 

Tremolite 151 

Tripolite 76 

Troostite 168 

Tungsten 269, 260 

Turquois 241 
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Umber 102 

UralUe 152 

Urmlnito 245 

Uvarovite 164 

Valencianite 132 

Yanadiiilte 234 

Verd Antique 215 

VermUion 33 

Yfltuylanite 172 

VlYlanite 238 

VtUpinite 251 

Wad 106 

WaveUlte 240 

Wemerlte 170 

White Iron 42, 46 

White Lead Ore .... 122 

White Mica 202 

Wlllemite 168 



PAGB 

WlUMTlto ...... 120 

WoUrmmlto 250 

WoUutanlto 147 

Wood Opal 76 

Wood Tin 94 

WUUenlte 262 

YeUow Copper Ore ... 40 

Yellow Jack 30 

Yellow Ochre 102 

Zeolites 191 

Zinc Blende 30 

Zinc Bloom 127 

Zlndte 80 

Zinc Spinel 88 

Zircon 173 

Zolflte 180 

Zunylte ....... 162 
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